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“IMPROVING THE VITAMIN A CONTENT OF DIETS”

 “IMPROVING THE VITAMIN A CONTENT OF DIETS”

The elimination of vitamin A deficiency in the long-run will depend on
peoplc’s ability to make correct dietary choices. The focus of this presentation is
to provide people with enough information about vitamin A-rich foods to
enable them to make these choices.

SLIDE

Around the world, poor eating habits and lack of a daily supply of nutritious
food for mothers and children are factors contributing to the high rate of mor-
bidity and mortality among children. A lack of vitamin A in the diet contributes
to childhood deaths and complications from common diseases such as measles,
diarrhea and protein-energy malnutrition. Vitamin A is required for prcper
maintenance and functioning of the immune system, and is essential to ensure
the integrity of the respiratory and digestive tract. Vitamin A deficiency is the
largest cause of childhood blindness in the developing world. One-half to one
million preschool age children develop severe eye disease each year.

“VITAMIN A SOURCES”

Where does vitamin A occur and how does it affect the body? Vitamin A occurs
widely in nature. Animal foods such as fish, milk, including breast milk, meat,
and eggs contain preformed retinol. Plant sources such as dark y<llow and
orange fruits, carrots, and dark green leafy vegetables contain a precursor to the
vitamin A called beta-carotene. Synthetic vitamin A is also available in capsules
and liquid concentrates.

“AMOUNTS NEEDED DAILY”

To prevent vitamin A deficiency and related illnesses from occurring, foods
rich in vitamin A must be consumed regularly. For children under 6 months of
age, breastfeeding alone is adequate. For the older infant, small amounts of car-
rots or spinach or ripe mango are necessary in additicn to breast milk. The liver
has the capacity to store several months’ supply of vitamin A so that the lack of
vitamin A-rich foods during some seasons is not a serious problem. To improve
the absorption of vitamin A from fruits and vegetables, a moderate amount of
fat in the diet is necessary.
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“THE PROBLEM IS WIDESPREAD"”

SLIDT

e
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Globally, more than 124 million children under 5 years of age are at risk of
vitamin A deficiency. Based on the results of mortality and morbidity studies, it
has been estimated that worldwide, as many as 1.3 to 2.5 million deaths in
children in the 6 to 59 months age group could be prevented through vitamin A
intervention programs.

“WHAT CAN BE DONE?”

SLIDE"

What can be done to improve the situation of people most affected by vitamia
A deficiency? What solutions exist that are within the capabilities of the popula-
tion at risk to protect themselves from the detrimental, and often fatal, effects of
vitamin A deficiency?

“COMPREHENSIVE PACKAGE: THE GUATEMALA EXAMPLE”

In Guatemala, a combination of approaches is being implemented. Each ap-
proach is oriented to addressing vitamin A deficiency in a different target
population.

There are several ways to increase the vitamin A intake. High-dose supple-
ments containing 200,000 IU of vitamin A have been successfully used to
prevent blindness and risk of mortality in high prevalence areas, and to treat
cases c£ xerophthalmia, measles, and PEM. Generally existing delivery systems
are used, such as refugee camps, hospitals and clinics for measles, community
health workers, and immunization teams. Supplentents must be provided at
least every 4-6 months; often it is not possible to maintain high coverage rates
with vitamin A supplements because of disruptions in supplies (vitamin A
must be imported) and a lack of health services outreach. Therefore, supplemen-
tation has been called a short-term emergency measure, essential for saving the
lives and sight of children in the near-term, but difficult to sustain as a long-
term strategy.
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“INCREASING VITAMIN A INTAKE: FORTIFICATION"

SLIDT

Another method that has proved successful, especially in developed countries,
is the fortification of food products. Fortification is an excellent option in
countries where a large proportion of high-risk families consume centrally
processed foods, where the food industry is advanced, and where a reliable
way to monitor and enforce compliance with fortification standards can be as-
sured. However, even in countries with these pre-requisites, recent problems
have emerged. For example, problems with vitamin A stability in the fortified
products, have highlighted the need for constant monitoring and technical sup-
port to achieve successful vitamin A fortification.

“IMPROVING DIETS”

SLIDE

10

Probably the most economical and permanent method of increasing the intake
of vitamin A in the long-term, is to increase the consumption of vitamin A-rich
foods through better nutritiona! practices. Implementation of production and

preservation activities may be needed in conjunction with nutrition education.

Vitamin A is found in many low- to moderate-cost foods commonly available
in most communities throughout the world. The sustained improvements in
vitamin A nutrition among populations in many countries can probably be best
attributed to improvements in the vitamin A content of their diets.

In areas where food sources of vitamin A are unavailable, expensive, or only
available seasonally, simple food preservation and gardening activities can help
bridge the gap.

“PROGRAM EXAMPLE: ASSABA/MAURITANIA”

poLne

SLIDE

Nutrition education programs around the world have contributed to the better
health of at-risk women and children. One example is the program supported
by World Vision Relief and Development Agency in Assaba region of
Mauritania. Dietary improvement is being brought about by promoting produc-
tion and consumption of vegetables. In combination with primary health care
and capsule distribution, the project provided extension education and garden-
ing inputs to 20 villages in the program area. During the first year of the
project’s implementation, approximately 3,000 women were trained in prepara-
tion of weaning foods enriched with vitamin A sources and in growth monitor-
ing, ORT, and hygiene. Carefully developed and pre-tested slide shows and
songs helped to spread key messages throughout the program area.

3
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“PROGRAM EXAMPLE: HAITT”

Another example of a project that succeeded in making vitamin A-rich foods
available all year around can be seen in Haiti.

By utilizing the simple and appropriate technology of solar drying, com-
munities were able to dry vitamin A-rich mangos to be eaten throughout the
year and, at the same time, provided additional income for the family.

“FOCUS ON THOSE AT HIGHEST RISK”

In order to succeed, a program must focus on those at highest risk. Improving
dietary practices is a time-consuming task. Families must be convinced of the
need to change their habits. Once high-risk communities and individuals have
been identified, the process of program development can focus on the needs
and resources available in those communities. For example, in Uganda, in a sur-
vey of Kamuli district, these variables were found to be associated with risk of
xerophthalmia.

— READ FROM SLIDE —

Such an analysis allows program implementation to be given priority in
selected geographic areas, households and age groups.

“THE PROGRAM PROCESS”

The chart shows the elements in developing an educational program concerned
with dietary interventions. First there is the gathering of data to better under-
stand comrnunities. This data collection is followed by the selection of specific
foods and feeding practices to be promoted. Then messages and materials are
developed that are appropriate for the different audiences who must be
reached. Next, mini-trials are conducted in order to refine the messages and
materials so that they are practical, culturally appropriate, and effective. The
content of the messages can be similar across target groups, but the choice of
words, manner of presentation, and channels or media used for each segment
of the population may be different. A detailed plan of action, including train-
ing, arrangements for logistics and supplies, and finally, monitoring and evalua-
tion are critical for success.
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“GATHERING BASELINE INFORMATION”

First, we must gather baseline information regarding the present knowledge, at-
titudes, and practices of our audience. We ask questions within a certain
framework that bears on the goals of the project. The KAP survey (Knowledge,
Attitudes, and Practices) provides this information. Scme programs have used

a combination of methods including group discussions with mothers and
opinion leaders, observations, and market surveys. The type of information in-
cludes:

— READ FROM SLIDE —

Generally, we define the audience in terms of their knowledge, attitudes, prac-
tices, and culture, special interests as they relate to the nutritional intervention
we want to propose. What is the audience’s understanding of the problem? Do
they believe that they have a problem? What are the practices of the population
which could have a bearing on vitamin: A status? What is the environment in
which the change needs to be made, including the mothers’ socio-economic
status and work constraints? What is the availability of vitamin A-rich foods?
What are the consumption and cooking practices? Current perceptions of eye
and health problems? Potential media for information dissemination? What
other resources or common information exchange methods exist in the com-
munity?

“ANALYZING BASELINE INFORMATION”

With the baseline information we then make the selection of food consumption
practices and varieties of foods to be promoted. Questions that will have to be
answered include

— READ FROM SLIDE —

“MESSAGES”

Having obtained our baseline and defined our objectives we begin to develop
the messages. The key premises in message design are: (1) Content of the mes-
sage should consider the problem, target 2udience, resistance points, solution,
and necessary action. (2) Design of the message should be developed around
single ideas, language, and cultural relevance. (3) The message should be per-
suasive and believable. (4) The message should be memorable.

5
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“CHOOSING THE MEDIA”

Slll)

18

Once we have designed the messages, we must decide what types of media
would best transmit our messages. In order to determine this we must know
how people communicate. Are there folk tales, songs, and drawings that would
be appropriate? Can we mzke use of mass media such as radio and films?

“FIELD TESTING"”

Pretesting is an important part in the development of materials. It is during this
stage in the program that we find out if what we are suggesting and producing
is understandable and important to the population at risk. Materials are
modified based on the results of the pretesting.

“TRAINING”

SLlDE

20

We will have to train all project personnel in the implementation of the educa-
tional objectives. Personnel will have to be trained in the technical content of
our interventions, in how to motivate and communicate with target audiences,
and in the use of educational support material that will be produced by the
project.

“PROMOTING BEHAVIOR CHANGE"

The plan of action should reinforce the cycle of behavior change in the target
audience. This cycle contains the following stages:

— READ FROM SLIDE —

The project has to set up a complete implementation strategy by scheduling and
coordinating activities to reinforce these stages.
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“AWARENESS”

, Stage 1. Tell about the new idea and stimulate awareness and interest. The first

[ step is to stimulate awareness of the problem and its solution among the

&%  audience. The program should aim to make people pause and think, take inter-
est, question, and draw comparisons. The project prepares the ground for the

extension workers and gives them a willing audience.

“INSTRUCTION & EXPERIMENTATION”

Stage 2, 3. Instruction/Encourage Trial. The next two phases of the campaign
go hand in hand. The families will begin to learn why they need to grow
vitamin A-rich vegetables as well as how to prepare and integrate them into
their diet. The necessity of eating the vegetables from the garden and perhaps
how to prepare them will have to be explained. It may also be necessary to
demonstrate methods of preserving vitamin A-rich foods for use when fresh
foods are not seasonally available.

“PRACTICE & REPETITION”

Stage 4. Encourage practice. At this time, contact between the program and
households will be extremely important. Of all those who hear of the proposed
interventions, a certain number will agree to try the new practice for a specified
period of time.

Stage 5. Intensive follow-up. Although some of the households will have car-
ried out the trial practice for an agreed amount of time, and tried to introduce
the new food into their family diet, there is the possibility here for regression.
Some may have a tendency to feel that the new idea is really too much trouble;
they may not see any real benefits—yet. Follow-up is important here. Again,
close contact with project personnel will be the essential influence, giving per-
sonal encouragement, allaying any doubts, answering questions.
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“EVALUATION"

Stage 6. Evaluation. At this stage, it is time to take stock of our work, to assess
our success in terms of the number of people who have accepted the idea and
continue to practice it. After evaluation of the educational efforts, the project
can proceed using the lessons learned from the evaluation. if we have followed
the principles discussed above, the program will succeed in the objective of in-
creasing the consumption of vitamin A-rich foods by the at-risk population.

“SUMMARY”

Briefly, we know that poor dietary habits contribute to the high rate of mor-
bidity and mortality of children around the world. The lack of vitamin A con-
tributes to common childhood deaths and complications from diseases such as
measles, diarrhea, and respiratory infections. Vitamin A deficiency is the largest
cause of blindness in the developing world; one-half to one million preschool-
age children develop severe eye disease each year.

There are several ways to increase the amount of vitamin A intake. They in-
clude promoting consumption of vitamin A-rich foods, food fortification, and
where the need is immediate, distribution of vitamin A supplements.

The process of developing a program to improve diets consists of gathering
data so as to better understand the target communities. This is followed by
selecting specific foods and feeding practices to be promoted and developing
messages, and materials that are appropriate for different audiences that need
to be reached. Then, mini-trials are needed to refine the selection of foods, mes-
sages and materials so that they are practical and effective. For an efficient pro-
gram, high-risk communities and families need to be given priority, and
program activities should be scheduled to reinforce the cycle of behavior
change.

There are many organizations and resources that can help you develop and im-
plement a nutrition improvement education program.
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-— “UNE ALIMENTATION PLUS RICHE EN VITAMINE A”

L’elimination de la carence en vitamine A a long-terme dépendra sur la capacité
des populations a faire des changements dans leurs choix alimentaires. L’idée
maitresse de cette présentation est de donner assez d’information sur les ali-
ments riches en vitamine A pour les aux popuiations afin qu’elles puissent faire

leurs choix.

“IMPORTANCE DE LA VITAMINE A”

Dans le monde entier, les habitudes alimentaires déficientes et la pénurie
d’aliments nutritifs pour les méres et les enfants contribuent a des taux élevés
de mortalité et de morbidité juvéniles. Le manque de vitamine A dans la ration
alimentaire peut étre cause de déces et de complications des suites de maladies
courantes telles que la rougeole, la diarrhée et la mainutrition protéino-
energétique. La vitamine A est nécessaire pour le bon fonctionnement et
U'entretien du systéme immunitaire et elle est essentielle pour l'intégrité des ap-
pareils respiratoire et digestif. La carence vitaminique A est la cause la plus im-
portante de cécité juvénile dans les pays en développement. De 500 000 A un
million d’enfants d’age préscolaire souffrent de maladies oculaires chaque

année.

“SOURCES DE VITAMINE A”

D’ou vient la vitamine A et quelle effet a-t-elle sur I’organisme ? La vitamine A
est largement présente dans la nature. Des aliments d’origine animale tels que
le poisson, le lait (y compris le lait maternel), la viande et les oeufs contiennent
du rétinol préformeé. Les aliments d’crigine végétale tels que les fruits jaunes
foncés et oranges, les carottes et les légumes verts foncés feuillus contiennent
un précurseur de la vitamine A appelé béa-carotene.

“BESOINS JOURNALIERS”

Pour prévenir les carences en vitamine A et les maladies qui en découlent, il im-
porte de consommer régulierement des aliments riches en vitamine A. Pour le
erfants de moins de 6 mois, le lait maternel suffit. Chez les enfants plus agés, il
est nécessaire de compléter le lait avec de petites quantités de carottes, de
légumes verts foncés ou de mangue miire. Le foie peut emmagasiner de la
vitamine A pour plusieurs mois. Autrement dit la non disponibilité d’aliments
riches en vitamine A pendant certaines saisons ne constitue pas un grave
probléme. Pour améliorer I’assimilation de la vitamine A des fruits et des
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légumes il est nécessaire d’ajouter des quantités modérées de matiére grasse a
la ration alimentaire.

“UN PROBLEME REPANDU”

Dans le monde, plus de 124 millions d’enfants de moins de 5 ans risquent de
souffrir de carences en vitamine A. D’apres les résultats d’études de mortalité et
de morbidité, on estime que dans le monde entier de 1,3 4 2,5 millions de déces
d’enfants de 6 4 59 mois pourraient étre prévenus grice  des interventic.s de
vitamine A. Dans des pays que !'on croyait épargnés, on reconnait que les caren-
ces vitaminiques A constituent de plus en plus un probléme grave.

“QUE PEUT-ON FAIRE ?”

Que peut-on faire pour améliorer la situation des personnes les plus touchées
par les carences en vitamine A ? Quelles sont les solutions a la portée des
populations a risque pour les protéger contre les conséquences néfastes et bien
souvent fatales des carences vitaminiques A ?

“UNE DEMARCHE GLOBALE : LEXPERIENCE DU GUATEMALA”

Au Guatemala, plusieurs formules sont mises en oeuvre. Chacune vise 2 atta-
quer le probléme des carences en vitamine A aupres d’une population
différente.

“ACCROITRE LA CONSOMMATION DE VITAMINE A : LES COMPLEMENTS”

Il existe plusieurs maniéres d’accroitre la consommation de vitamine A. La dis-
tibution de compléments contenant 200 000 UI de vitamine A a réussi a
prévenir la cécité et le risque de mortalité dans des régions a forte prévalence, et
a traiter des cas de xérophtalmie, de rougeole et de malnutrition protéino-
énergétique. On utilise en général un systéme de distribution déja en place, par
exemple camps de réfugiés, hopitaux et dispensaires contre la rougeole, agents
de santé communautaires et équipes de vaccination. Les compléments doivent
étre distribués au moins tous les 4 A 6 mois. Bien souvent, il n’est pas possible
de maintenir des couvertures importantes a cause des perturbations dans les ap-
provisionnements (la vitamine A doit étre importée) et du manque de services
de santé. C’est pourquoi ’on a dit que la distribution de compléments était une
mesure d’urgence de courte durée, essentielle pour sauver la vue et la vie
d’enfants a court terme, mais difficile & maintenir comme stratégie 4 long terme.

10
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“*ACCROITRE LA CONSOMMATION DE VITAMINE A : L'ENRICHISSEMENT”

L’enrichissement des aliments est une autre méthode qui s’est révélée efficace,
tout particuliérement dans les pays industrialisés. Lorsqu’une grande propor-
tion des ménages consomme des aliments qui ont été transformés en un point
central, que I'industrie agro-alimentaire est préte et que l'on peut assurer la sur-
veillance et le respect de normes d’enrichissement, I'enrichissement est une ex-
cellente option. Cela dit, méme dans les pays oi1 ces conditions sont remplies,
des problémes se sont récemment posés sur le plan de la stabilité de la vitamine
A dans les produits enrichis, ce qui rend d’autant plus nécessaires une surveil-
lance et un appui technique constants.

“UNE ALIMENTATION MEILLEURE”

La consommation accrue d’aliments riches en vitamine A, grace a de meilleures
pratiques alimentaires, est probablement la méthode la plus économique et
durable pour augmenter la consommation de vitamine A. Qutre V'éducation en
nutrition, cela suppose éventuellement des activités de production et de conser-

vation.

La vitamine A est présente dans de nombreux aliments de cotit modeste que
l'on trouve couramment dans ia plupart des communautés du monde entier.
Dans de nombreux pays, les améliorations durables de la nutrition en vitamine
A peuvent étre probablement attribuées a une meilleure ration alimentaire.

Lorsque les sources alimentaires de vitamine A ne sont pas disponibles, qu’elles
sont coliteuses ou qu’elles r.e sont disponibles que certaines saisons, la conserva-
tion des aliments et la culture de potagers peuvent compenser.

“EXEMPLE DF PROGRAMME : ASSABA/MAURITANIE”

Les programmes d’éducation en nutrition dans le monde entier ont contribué a
améliorer la santé des femmes et des enfants A risque. Nous citerons comme ex-
emple le programme mis en oeuvre par World Vision Relief and Development
Agency dans la région d’Assaba en Mauritanie. La promotion de la production
et de la consommation de légumes contribue & améliorer la situation alimen-
taire. Conjointement aux activités de soins de santé primaires et de distribution
de capsules, le projet a mis en oeuvre des opérations de vulgarisation et a mis a
disposition des fournitures pour la culture de potagers dans 20 villages de la
région du programme. Prés de 3 000 femmes ont été formées a ;1 préparation
d’aliments de sevrage enrichis 2 la vitamine A, au suivi de la croissance, a la
TRO et a I'hygiéne durant la premiére année de mise en oeuvre. Des

11
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diaporamas et des chansons élaborés et testés avec soir ont grandement
contribué a la diffusion d'importants messages dans toute la région du

programme.

“EXEMPLE DE PROGRAMME : HAITT”

Haiti constitue un autre exemple de projet qui a réussi a rendre disponibles
durant toute l'année des aliments riches en vitamine A. En utilisant la tech-
nologie simple et pertinente du séchage solaire, les communautés ont pu conser-
ver des mangues riches en vitamine A pour le reste de I’année tout en
produisant un complément de revenu pour les familles.

“UNE ATTENTION PARTICULIERE AUX POPULATIONS LES PLUS EXPOSEES AU

RISQUE"

Pour réussir, il est essentiel de se concentrer sur les populations qui courent le
plus de risques. L’amélioration des pratiques alimentaires prend un certain
temps. Il est nécessaire de convaincre les familles qu’elles doivent les modifier.
Une fois que I’on a défini les communautés et les individus a risque, les
programmes peuvent se concentrer sur les besoins de ces communautés et sur
les ressources disponibles.

“LE DEROULEMENT D'UN PROGRAMME"

La liste ci-dessus indique les éléments de la mise au point d’un programme
d’éducation faisant intervenir des activités sur le plan alimentaire. Tout
d’abord, il est nécessaire de recueillir des données pour mieux comprendre les
communautés. Ce recueil de données est suivi de la sélection d’alirents et de
pratiques alimentaires & promouvoir. Des messages et des suppcrts et ensuite
définis pour chaque public visé, puis des mini-essais sont réalisés pour mieux
définir les messages et les supports et veiller a ce qu'ils soient pratiques, cul-
turellement pertinents et efficaces. Le contenu des messages pent { tre com-
parable dans tous les groupes visés, mais le choix des mots, le type de
présentation et les moyens ou les supports utilisés pour chaque groupe de
population peuvent changer. La surveillance et I'évaluation pour I’amélioration
systématique des méthodes de programme et des supports sont essentielles.

12
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“LE RECUEIL DE DONNEES DE REFERENCE”

Tout d’abord, il est nécessaire de recueillir des données de référence qui permet-
tent de faire le point de I'état actuel des connaissances, des attitudes et des prati-
ques du public visé. Des questions sont posées dans le cadre des objectifs du
projet. Une enquéte de connaissances, attitudes et pratiques permet d’obtenir ce
type d’informations. Certains programmes ont fait appel 4 une combinaison de
méthodes dont les discussions de groupe avec des meres, les leaders d’opinion,
les observations et les études de marché.

De maniére générale, le public est défini en fonction de ses connaissances, ses at-
titudes et ses pratiques et de ses intéréts spéciaux quant aux interventions de
nutrition proposées. Comment le public pergoit-il le probléme ? Pense-t-il qu’il
souffre d’un probléme ? Quelles sont les pratiques de la population qui pour-
raient avoir une incidence sur l’état en vitamine A ? Dans quel environnement
les changements doivent-ils étre apportés (y compris la condition socio-
économique des meéres et les contraintes de travail) ? Quelle est la disponibilité
d’aliments riches en vitamine A ? Quelles sont les pratiques de consommation
et de cuisson ? Comment les problémes oculaires et sanitaires sont-ils pergus ?
Quels supports pourraient étre envisagés pour la diffusion d’informations ?
Quelles autres sources ou méthodes d’échange d’informations y a-t-il dans la
communauté ?

“ANALYSE DES INFORMATIONS DE REFERENCE”

A partir des informations de référence, un choix est ensuite fait quant aux prati-
ques d’alimentation et aux aliments & promouvoir. Plusieurs question. devront
étre posees sur la complémentarité des activités : les aliments suggérés existent-
ils en quantité suffisante ? Financiérement, sont-ils a la portée du public 7Y
aura-t-il un besoin de production et de préservation alimentaire et d’activités
d’entreposage.

“MESSAGES”

Apres avoir obtenu les renseignements de base et défini les objectifs, les mes-
sages doivent étre préparés. Les principaux parametres d’un mess.ge sont le
contenu (qui doit refléter le probléme en cause), le public visé, les points de
résistance, la solution et les mesures a prendre. La conception des messages
doit reposer sur des idées spécifiques et étre pertinente du point de vue linguis-
tique et culturel. Les messages doivent étre persuasifs et crédibles. Ils doivent
laisser une empreinte dans la mémoire du destinataire.

13
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“LE CHOIX DU SUPPORT”

Une fois que les messages ont été conqus, il faut choisir le support le plus
approprié pour leur diffusion. Pour cela il faut notamment savoir comment la
poptlation visée communique. Y a-t-il des contes, des chansons ou des dessins
qui pourraient étre appropriés ? Peut-on faire appel aux mass media tels que la
radio ou les films ?

“ESSAIS SUR LE TERRAIN”

A

La mise a I'essai préalable est une étape importante de la conception des sup-
ports. C’est durant cette phase que ’on peut vérifier si le message visé et le
produit proposé sont compréhensibles et importants pous la population &
risque. A ce stade, 'on doit étre prét a apporter d’éventuelles modifications
selon les résultats des essais.

“FORMATION"

I1 faut assurer la formation de tout le personnel qui participe a la mise en
oeuvre des objectifs d’éducation. La formation doit porter sur le contenu techni-
que des inte1ventions ainsi que sur les modalités de motivation et de com-
munication aupres du public visé. Elle doit également porter sur I'utilisation de
supports didactiques qui seront produits dans le cadre du projet. La formation
est un bon moyen d’entretenir la motivation du personnel intervenant dans le
programme.

“PROMOUVOIR LES CHANGEMENTS DE COMPORTEMENT”

La liste ci-dessus est celle des étapes classiques du changement de comporte-
ment. Le plan d’action doit renforcer !z cycle de modification du comportement
au sein du public visé. Une stratégie compléte doit étre mise en oeuvre dans le
cadre du projet en programmant et en coordonnant les activités.
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“SENSIBILISATION"”

lere étape. Faire part de la nouvelle idée, promouvoir la prise de conscience et
susciter |'intérét.

La premiere étape consiste 2 promouvoir la prise de conscience du probléme et
de la solution au sein du public visé. Le programme doit encourager le public a
s'interroger, a s'intéresser, & poser des questions et a faire des comparaisons. Le
projet vise a "préparer le terrain” pour les agents de vulgarisation et pour met-
tre 2 leur disposition un public disposé a agir.

“INSTRUCTION ET EXPERIMENTATION”

Ze et 3e étapes. Instruction et expérimentation.

Les deux étapes suivantes vont de pair. Les familles commencent a comprendre
pourquoi elles doivent cultiver ou acheter des 1égumes riches en vitamine A, les
préparer et les inclure dans leur ration alimentaire. Il faudra, bien entendu, leur
expliquer pourquoi il est nécessaire de manger les légumes du jardin ou du
marché et de les préparer. Dans certains cas, il peut étre nécessaire de
démontrer des méthodes de conservation des aliments riches en vitamine A
pour les consommer durant les saisons ot ils ne sont pas disponibles.

“PRATIQUE ET REPETITION”

“SUIVI”

4e stape. Encourager la pratique.

A ce stade, les contacts entre les représentants du programme et les ménages
sont extrémement importants. Parmi ceux qui ont entendu parler des interven-
tions proposées, un certain nombre sera disposé 2 essayer les nouvelles prati-
ques pendant un certain temps.

Se étape. Suivi intensif.

Bien que certains ménages auront essayé les pratiques pendant un certain
temps et tenté d’adopter de nouveaux aliments dans leur ration alimentaire, il y
a un risque de régression. Certains penseront peut-étre que les nouvelles idées
posent vraiment trop de problémes et n’en verront pas forcément (encore)
V'intérét. Le suivi est important A ce stade. L aussi, un contact étroit entre le per-
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sonnel et la population est essentiel pour influencer, encourager, dissiper les
doutes et répondre aux questions.

“EVALUATION”

6e étape. Evaluation.

A ce stade il est nécessaire de dresser un bilan, d’évaluer les réussites (c’est-a-
dire le nombre de personnes qui ont accepté la nouvelle idée et continuent de la
pratiquer). A l'issue de ’évaluation du travail d’éducation, on peut poursuivre
la mise en oeuvre du projet en appliquant les enseignements tirés de
I'évaluation. Si ’on suit les principes énoncés jusqu’a présent, le programme
réussira a accroitre la consommation d’aliments riches en vitamine A au sein de
la population a risque.

“SYNTHESE"”

En résumé, nous savons que les pratiques alimentaires déficientes contribuent a
accroftre les taux de morbidité et de mortalité chez les enfants du monde entier.
Le manque de vitamine A peut étre cause de déces et de complications des
suites de maladies telles que la rougeole, la diarrhée et les infections
respiratoires. Les carences vitaminiques A sont la principale cause de cécité
dans les pays en développement et de 500 000 a 1 million d’enfants d’age
préscolaire souffrent de maladies oculaires aigués chaque année.

'y a plusieurs moyens d’accroitre la consommation de vitamine A : promotion
de la consommiation d’aliments riches en vitamine A, enrichissement des ali-
ments et, lorsque des besoins immédiats le justifient, distribution de
compléments vitaminiques A.

L’élaboration d"un programme d’amélioration de la ration alimentaire repose
sur le recueil de données afin de mieux comprendre les communautés cibles.
On procéde ensuite a la sélection d’aliments et de pratiques alimentaires
spécifiques que I'on entend promouvoir en mettant au point des messages et
des supports se prétant au: public que 1’on entend couvrir. Des mini-essais sont
ensuite nécessaires pour mieux définir les aliments, les messages et les supports
de maniére a ce qu'ils soiex:t pratiques et efficaces. Pour que le programme soit
particuliérement réussi, il est nécessaire d’accorder la priorité aux familles et
aux communautés a haut risque et les activités de programme doivent étre
programmeées de maniére a renforcer le cycle de modification du comportement.

Il y a un grand nombre d’organisations et de moyens a votre disposition pows
élaborer et mettre en oeuvre un programme d’éducation pour ’amélioration de
la nutrition.
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-—“COMO MEJORAR EL CONTENIDO DE VITAMINA A DE LAS DIETAS”

La eliminacion de la deficiencia de vitamina A a largo plazo dependera en el
cambio de habitudes dieteticas. Esta presentacion tiene por objectivo
proporcionar informacion sobre alimentos ricos en vitamina A para ayudarles
a hacer estas seleciones.

“IMPORTANCIA”

En todo el mundo, un mal régimen de alimentaci6n y la carencia de la
provision diaria de alimentos nutritivos para las madres y los nifios constituyen
factores que contribuyen al aito indice de morbilidad y mortalidad infantiL. La
falta de vitamina A en la dieta contribuye a la muerte de nifios por enfer-
medades comunes como el sarampion, la diarrea y las infecciones respiratorias.
La vitamina A se requiere para un adecuado mantenimiento y funcionamiento
del sistema inmunolégico y es esencial para asegurar la integridad de las vias
respiratorias y digestivas. La deficiencia de vitamina A es la mayor causa de
ceguera durante la nifiez en el mundo. Anualmente un millén de nifios en edad
preescolar padece lesiones oculares severas.

“EL PROBLEMA ES GENERAL (EL PROBLEMA ES MUNDIAL)”

Este mapa ilustra las zonas del mundo en las que la vitamina A representa un
problema de salud importante. En caso de América Latina, observen que
Centro Ameérica, la zona Andina y Brasil tienen deficiencia de vitamina A.

¢Qué podemos hacer para mejorar la situacién de la poblacién mas afectada por
la deficiencia de vitamina A? ;Dentro de la comunidad, qué alternativas existen
para que la poblaci6n a riesgo se proteja contra los efectos nocivos y a veces fa-
tales de la deficiencia de vitamina A?

El programa en Guatemala es un ejemplo. Se puede observar el papel de cada
uno de los acciones.
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“PROGRAMA GLOBAL: GUATEMALA (PROGRAMA INTEGRAL: GUATEMALA)”

- anivel nacional
- dirigido a casos de alto riesgo
- dirigido a grupos/areas especificos

Existen varias formas de aumentar la cantidad de consumo de vitamina A cuan-
do no se dispone de otras opciones. Para proporcionar rapidamente cantidades
terapéuticas de vitamina A a persorus seriamente afectadas, se pueden utilizar
capsulas de dosis altas que contergan 200.000 UI de vitamina A. Pero estas
capsulas deben ser inicamente una solucién a corto plazo porque se las debe
importar y son muy dificiles de distribuir a nivel nacional.

“AUMENTO DEL CONSUMO (b)”

Otro método que ha resultado acertado es la fortificacion de alimentos. En
aquellos lugares en que una gran proporcién de las familias de alto riesgo con-
sume alimentos elaborados, con apoyo de la industria alimentaria, v un sistema
de control y vigilancia, la fortificacion representa una opcién excelente. Pero
este método entrania tareas de conciertizacion e implantacién a nivel industrial
incluyendo la importacién de insumos y, en algunas oportunidades, legislacién,
a fin de ponerla en ejecucién con £xito a nivel nacional.

“AUMENTO DEL CONSUMO (c)”’

El método a largo plazo mas econémico, natural y adecuado para aumentar el
consumo de vitamina A es simplemente el incremento del consumo de alimen-
tos ricos en vitamina A por medio de un mejor régimen de alimentos. La
vitamina A se encuentra en muchos alimentos cuyo costo es bajo o moderado, y
que normalmente se pueden conseguir en las ccmunidades de todo el mundo.
La combinacién de intervenciones permite reducir o eliminar la deficiencia de
vitamina A. Las mejoras permanentes en materia de nutricién de vitamina A de
los paises desarrollados y en vias de desarrollo es probable que puedan
atribuirse a las mejoras en el contenido de vitamina A de sus dietas. Sin duda,
el mayor consumo de alimentos ricos en vitamina A es beneficioso para la
poblacién en general, pero especialmente para las madJ.es y nifios que necesitan
mantener niveles adecuados para tener buena salud. La educacién nutricional
puede ayudar a las familias y comunidades a fin de asegurar que los grupos
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mas vulnerables consuman suficiente vitamina A. En aquellas zonas en las que
no se dispone de alimentos o hay fuentes de vitamina A pero son caros, la
conservacion de los alimentos y la horticultura pueden complementarse para
llenar el vacio. En esta presentacién, se cubrira informacién sobre los alimentos
ricos en vitamina A y las actividades que pueden ayudar a promover su con-

sumo.

“PROGRAMAS DE EDUCACION NUTRICIONAL (TAILANDIA)”

Los programas de educacién nutricional de todo el mundo han contribuido a
mejorar la salud de las mujeres y los nifios a riesgo. En Tailandia se puede ob-
servar un ejempls excelente de un progrania innovador que tuvo éxito en el
aumento del consurr~ de alimentos ricos en vitamina A.

SLEDI§

9,1

En Haiti se puede observar otro ejemplo de un proyecto que tuvo éxito en
facilitar alimentos ricos en vitamina A durante todo el afio. Por medio de la
utilizacién de la tecnologia sencilla apropiada de secado solar, las comunidades
pudieron secar los mangos ricos en vitamina A para comerlos durante todo el
ano y a la vez proporcionar ingresos adicionales para la familia.

“FUENTES DE ALIMENTOS Y CANTIDADES DIARIAS NECESARIAS”

¢Dobnde se produce la vitamina A y cémo afecta al cuerpo? La vitamina A se en-
cuentra ampliamente en la naturaleza. Los alimentos de origen animal tales
como el pescado, la leche, incluida la leche materna, la carne y los huevos con-
tienen retinol preformado. Las fuentes vegetales, tales como frutas, zanahorias
y verduras de hojas verde oscuro, contienen un precursor de la vitamina A
llamado betacaroteno.

Para impedir que se produzca una deficiencia de vitamina A con sus secuelas
correspondientes, se debe consumir alimentos ricos en vitamina A en forma
diaria. Para los nifios menores de 6 meses de edad, sélo basta la alimentacién
con leche materna. En el caso de lactantes mayores, se necesitan pequerias can-
tidades de zanahorias, espinaca, 0 mangos maduros ademis de la leche mater-
na. El higado tiene la capacidad de guardar hasta el equivalente de varios
meses de reservas de vitamina A, por lo tanto no hay ningin problema si se
consumen grandes cantidades de alimentos ricos en vitamina A. Para mejorar
la absorcidn de la vitamina A de las fuentes vegetales, es necesario contar con
una cantidad moderada de grasa o aceite vegetal en los alimentos.
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“PROCESOS METABOLICOS”

¢Qué es la vitamina A y por qué es importante para la salud de las madres y los
nifios? ;Cémo funciona? Este diagrama ilustra los distintos sitios del cuerpo
donde se produce el consumo y la utilizacion de la vitamina A. La vitamina A
activa preformada, el retinol, se encuentra tinicamente en los alimentos de
origen animal, como el higado, la leche y los huevos. Los pigmentos de
caroteno contienen un precursor inactivo que se convierte en vitamina A activa,
fundamentalmente en el intestino. Los suplementos orales de vitamina A
generaimente vienen en la forma de palmitato de retinol. Con todas las formas
de vitamina A, el consumo de grasa es necesario para la absorcion. Después de
la absorcidn, el higado almacena la vitamina A en la forma de ésteres de retinol.
Cuando el cuerpo la necesita, se libera la vitamina como un complejo de retinol
y proteina, que circula por la sangre y llega a las distintas partes donde se
utiliza para funciones tan importantes como la inmunidad, la capacidad de ver
en la oscuridad y el mantenimiento de los epitélios. Se usan técnicas de
evaluacién para medir la vitamina A en los distintos puntos de este trayecto.
Estas mediciones se utilizan, a su vez, para determinar el estado de la vitamina
A en el cuerpo.

“CONCENTRACION EN LA POBLACION DE MAYOR RIESGO (ENFOQUE DE
RIESGO)”

Los programas educativos, como los que vimos en Tailandia y Haiti, pueden
ayudar a la gente a mejorar sus dietas a fin de incorporar mas vitamina A.
¢C6mo se elabora un programa que mejora los habitos alimentarios e incremen-
ta el consumo de alimentos ricos en vitamina A? Mejorar los habitos de
alimentacién constituye una tarea que requiere mucho tiempo. Se debe conven-
cer a las familias de la necesidad del cambio. Una parte esencial de la estrategia
destinada a mejorar el régimen alimentario es concentrarse en aquellas per-
sonas que estin a mayor riesgo. Una vez que se identifiquen las comunidades
de alto riesgo, el proceso de desarrollo del programa puede concentrarse en las
necesidades y los recursos de esas comunidades.
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“COMO EMPEZAR?”

El desarrollo de un programa educativo para mejorar el consumo de vitamina
A consiste en varios pasos. Primero, es necesario recopilar informacién para en-
tender mejor a las comunidades. Este paso incluye Ja identificacién de las bar-
reras culturales y econdmicas. A esta recopilacién de datos le sigue la seleccién
de los alimentos especificos y los h4bitos de alimentacién que se promoveran. A
continuacién, se elaboran mensajes y materiales que se adectien a las audiencias
a las que se intenta llegar. Después se llevan a cabo minipruebas con el fin de
perfeccionar los mensajes y los materiales, de manera que sean practicos, cul-
turalmente adecuados y efectivos. El contenido de los mensajes puede ser
parecido para todos los grupos beneficiarios, pero la eleccién de las palabras, la
forma de presentacion y los canales o medios de comunicacién que se utilicen
para cada uno de los segmentos de la poblacién deben ser los apropiados. Por
dltimo, evaluamos lo realizado a fin de mejorar nuestros métodos y materiales.

“EL PROCEDIMIENTO DEL PROGRAMA”

El cuadro ilustra los elementos del desarrollo de un programa educativo
relativo a las intervenciones en el régimen alimentario.

“RECOLECCION DE LA INFORMACION BASICA”

Vamos a realizar un analisis breve de cada uno de los pasos. En primer lugar
debemos recopilar la informacién basica sobre los actuales conocimientos, ac-
titudes y practicas de la poblacién. Formulamos preguntas dentro de un deter-
minado contexto que se basa en los objetivos del proyecto. La encuesta CAP
(conocimientos, actitudes y practicas) proporciona esta informacién. Definimos
al ptiblico en términos de sus conocimientos, actitudes y practicas (habitos, cul-
tura, intereses especiales), en la medida que se relacionan con la intervencién
nutricional que deseamos proponer. ; Cémo ve la poblacion al problema?
¢Creen que tienen un problema? ;Cuales son los habitos de la poblacién que
podrian tener importancia para la condicién de la vitamina A? ¢Cuél es el entor-
o en que es necesario efectuar el cambio, incluidas la situacién socioeconémica
y el estilo de vida de las madres? ;Cual es la disponibilidad de alimentos ricos
en vitamina A? ;Qué consumo hay y cudles son las costumbres para la
preparacion de las comidas? ;Hay alimentos que se consideran inapropriados
para mujeres lactantes y nifios pequefios? ;Cudles son las percepciones actuales
respecto a los problemas oculares y la salud? ;La percepcién actual de la impor-
tancia de las cipsulas de vitamina A? ;Cudles son los medios potenciales para
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diseminar informacién? ;Qué otros recursos o métodos comunes para el inter-

cambio de informacion existen en la comunidad? De la informacion obtenida,
sera necesario abordar una serie de preguntas.

“ANALISIS DE LA INFORMACION”"

Cori la informacién bésica se realiza la seleccion de los hébitos de consumo
alimentario y las variedades de alimentos a promoverse. Las preguntas que
habra de contestarse sobre las actividades complementarias incluyen los
siguientes: ;Hay suficiente disponibilidad de los alimentos? ;Estan al alcance
del publico como para que los incorporen en sus dietas? ;Habra necesidad de
produccién de alimentos y actividades de conservacién y almacenamiento? ;Se
debera promover la distribucién de cipsulas desde los centros de salud?

“MENSAJES”

Después de obtener nuestra informacién basica y de definir nuestros objetivos,
comenzamos a elaborar los mensajes. Las premisas clave de la estructura de los
mensajes son: el contenido del mensaje debe considerar el problema, la
poblacién beneficiaria, los aspectos de resistencia, la solucién y las medidas
necesarias. La elaboracién de los mensajes debe ser en base a ideas simples, len -
guaje sencillo y resonancia cultural. Los mensajes deben ser persuasivos y
creibles. Los mensajes deben ser faciles de recordar.

“ELECCION DE LOS MEDIOS”

Una vez elaborados los mensajes, debemos decidir qué tipos de medios
resultaran mejor para transmitirlos al ptiblico. Una parte de este paso consiste
en saber como se comunica la gente. ;Existen cuentos populares, canciones y
dibujos que serian apropiados utilizar? ;Podemos utilizar los medios masivos
de comunicacién, como la radio, la televisién y el cine?

“PRUEBAS EN EL CAMPO”

Las pruebas previas constituyen una parte importante del desarrollo de los
materiales. Durante esta etapa del programa se averigua si lo que estamos
sugiriendo y produciendo es comprensible e importante para la poblacién a
riesgo. Si es necesario, modificaremos nuestros materiales basindonos en los

resultados de estas pruebas previas.




“COMO MEJORAR EL. CONTENIDO DE VITAMINA A DE LAS DIETAS”

“CAPACITACION”

Deberemos capacitar al personal del proyecto para la ejecucién de los objetivos
educativos. El personal tendra que capacitarse en el contenido técnico de las in-
tervenciones, asi como en la forma de utilizar todos los materiales de apoyo
educativo que producira el proyecto.

“CAMBIOS DE COMPORTAMIENTO”

Luego, el proyecto debe establecer una estrategia de ejecucién integral por
medio de la programacién y coordinacién de las actividades para controlar el
impacto y la vigilancia. Esto se hara en etapas, segun se ilustra en la
diapositiva, para reforzar el ciclo de cambios en el comportamiento del puiblico

beneficiario.

E*apa 1: Identificar el problema, fomentar la toma de conciencia y estimular el
interés. El primer paso es concientizar al publico sobre el problema y su
solucién. El programa debe tener por objeto que la gente se detenga a pensar, se
interese, pregunte, compare. El proyecto desea preparar el terreno para los
agentes de salud y entregarles una poblaci6n interesada.

Etapa 2y 3: Educacién y promocién. Las dos siguientes etapas de la camparia
se dan juntas. Las familias comenzaran a aprender por qué necesitan cultivar
vegetales ricos en vitamina A, asi como a prepararlos e integrarlos en sus
dietas. Se debera explicar la necesidad de comer vegetales del huertoy la
preparacion de los mismos. También es probable que sea necesario demostrar
los métodos de conservacién de alimentos ricos en vitamina A que se utilizaran
cuando no se disponga de alimentos frescos fuera de estacién.

Etapa 4: Fomentar la préactica. En esta etapa, el contacto entre el programay la
poblaci6n sera de suma importancia. De todas las personas que se enteren de
las medidas propuestas, un cierto niimero convendra en probar las nuevas
practicas durante un determinado periodo.

Etapa §: Seguimiento intensivo. Aunque algunas partes del ptiblico hayan
probado las practicas durante el periodo convenido e intentado incorporar los
alimentos nuevos a la dieta familiar, existe la posibilidad de una regresion en
esta etapa. Algunos pueden sentirse inclinados a pensar que la idea nueva rep-
resenta demasiados problemas; es posible que no vean los resultados reales. En
esta etapa es muy importante realizar actividades de seguimiento. El estrecho
contacto con el personal del proyecto tendré una influencia fundamental ya que
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aportara el aliento personal, allanara las dudas y respondera a todas las pregun-
tas.

Ftapa 6: Evaluacién. Con esta etapa llega la hora de analizar nuestra labor, de
evaluar el éxito en términos de la cantidad de gente que ha aceptado la idea y
continda practicindola. Después de la evaluacién de los esfuerzos educativos,
el proyecto puede proseguir utilizando los resultados obtenidos en la
evaluacion. Si hemos seguido los principios mencionados antes, el programa
tendra éxito en aumentar el consumo de alimentos ricos en vitamina A por
parte de la poblacién a riesgo.

“RESUMEN"

En esta breve resefia hemos aprendido que los habitos nutricionales deficientes
contribuyen a un alto indice de morbilidad y mortalidad infantil en varias
regiones del mundo. Esta falta de vitamina A contribuye a las muertes de nifios
y a las enfermedades comunes, tales como el sarampion, la diarrea y las infec-
ciones respiratorias. La deficiencia de vitamina A es la principal causa de
ceguera infantil en el mundo en vias de desarrollo. Todos los afios hay un
millén de nifios en edad preescolar que desarrollan enfermedades oculares

graves.

Hay varias formas de aumentar la cantidad de consumo de vitamina A. Las mis-
mas incluyen la promocién del consumo de alimentos ricos en vitamina A, la
fortificacion de los alimentos y, cuando la necesidad es inmediata, la
distribucién de capsulas de vitamina A.

El desarrollo de un programa para mejorar las dietas consiste en la recopilaciéon
de informacién para una mejor comprension de las comunidades beneficiarias,
seguida de una seleccién de los alimentos especificos y los habitos alimentarios
que se promoveran, con la consabida elaboracién de mensajes y materiales que
sean apropiados para los distintos piiblicos a los que es necesario llegar. Luego,
son necesarias las minipruebas para perfeccionar la seleccién de alimentos, los
mensajes y los materiales de manera tal que sean practicos y eficaces.
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IMPROVING THE VITAMIN A CONTENT OF DIETS

Introduction

Increasing the consumption of vitamin A-rich foods through promotion of existing local food sources, and
where necessary, the production or preservation of such foods - is considered the most sustainable means
of controllinig vitamin A deficiency. If food habits are to be changed, families must first be motivated and
encouraged to find the means to do so. Locally relevant information on why vitamin A is critical, who
is most vulnerable, good food sources, how to ohtain them, must be communicated effectively. Almost
any program of vitamin A improvement, whether it emphasizes supplements, public heaith measures, or

of an ecucational /behavior change intervention and by heaith professionals and para-professionals. Slides
or overheads can be made from the charts: photographic material can be added or replaced.

The presentation contains an overview of the vitamin A problem and what can be done about it. Steps
in promoting behavior change are reviewed. Examples of programs aimed at improving diets are
included.

The contents of this package are:

= Charts: Printouts of 27 slides which can be used as hand-outs, overheads or
converted to slides for presentations at meetings, training courses or conferences.

(] Text: Text for each of the slides
= Manuals & Case Studies:

- Social Marketing Vitamin A-Rich Foods in Thailand by Suttilak Smitasiri et al,
USAID/INMU.

- Solar Drying for Vitamin A by Mary Linehan, Katarina Paddack, Mohamed
Mansour, USAID/V TAL.

- The Impact of Home Gardening on Dietary Risk of Inadequate Vitamin A Intake in
Guatemala by Nestel et al, USAID/VITAL.

L] Other Punlications:

- Understanding Infant Feeding Practices: Qualitative Research Methodologies Used
in the Weaning Project by Marcia Griffiths, Manoff Group.

- Carotenoid content of fruits and vegetables: An evaluation of analytic data by Ann
Reed Mangels, Phd. et al, US. Department of Agriculture.

- Using Drama for Health Communications: Report from Burkino Faso, Mali and
Niger by Peter Gottert, AED, Mothers and Children, Vol. 12, No. 3 at 6

- Food Sources of vitamin A and provitamin A; Natural food sources of vitamin A
and provitamin A; Factors influencing vitamin A intake and programmes to improve
vitamin A status; by Harriet V. Kuhnlein, et al, Food and Nutrition Bulletin, vol. 14,

no.1, 1992 at 3-33.
_M
Ao
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Importance

Lack of vitamin A —» blindness, severe diseases, deaths

Vitamin A is required for:
@ Immune system
® Integrity of the linings of the

respiratory/kidney/digestive tracts, eyes
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Sources of Vitamin A
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PARA TENER
UNA BUENA LACTANCIA
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Daily Needs

Age Group Food Sources
@ Children :?gE Carrots or DGLV Mango
0-5 months 350 Exclusive Breastfeeding
6-11 months 350 13 1/4 cup 1/4
12-35 months 400 1/2 1/3 cup 13
4-6 years 400 3/4 1/2 cup 1/2
@ Pregnant 600 2 1 cup
Women 1
# Lactating 850 3 1+1/2 cup 1+1/2

Women

VIAL
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The Problem is Widespread

Results of the Kamuli Survey
® Corneal xerosis/ulceration/keratomalacia:

26 x WHO criteria |
® Corneal scarring: 35 x WHO criteria
@ Vitamin A intakes: 32-41% at high risk
: 19-21°/oat medium risk

Kamuli

vIpL
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What Can Be Done?

® To reach those at high risk

® To ensure that the benefits
are permanent

— Supplements

— Dietary Improvements

— Fortification

vIpL




Comprehensive Package: Guatemala

Nationwide:
- Sugar fortification

Targeted (high risk):
— Suppliements in hospitals for measles, PEM
— Supplements in high prevalence communities

Targeted (geographical):
— Gardening and nutrition education in high
prevalence communities

VijL




Increasing Vitamin A Intake: Supplements

Immediate impact, bui.....

® Hard to achieve high coverage
and maintain it

® Foreign exhange needed

@ Benefits limited to one nutrient

VijL




Increasing Vitamin A Intake: Fortification

immediate impact and
sustainable if.....

@ High risk groups consume
processed foods

@ Infrastructure exisis

® Industry cooperation is
forthcoming

@ Foreign exchange available
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Improving Diets

E 4

® Education ® Food ® Food
Production Preservation

K

Delayed results, but.....
the benefits are
numerous and
sustainable

VIAL




o

(.-

?

11

Program Example: Assaba/Malawi

Problem:

- High prevalence
of vitamin A
deficiency in
combination with
serious health
probiems

Solution:

— Integrated program
of gardening,
education, vitamin
A supplements,
primary health
care
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Program Example: Haiti

Problem:
- Un-availability of

local vitamin A
source throughout §
the year and
extreme poverty

Solution:
- Solar drying of
mangos

V)L
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Focus On Those At Highest Risk

® Population surveys

® Risk Factors
(geographic, age, other)

@ Clinic Records

Risk Factors (Kamuli Survey):

~ Geographic: Budiope > Bugabula > Bulamogi > Buzaaya
— Households: Farmer > Non-farmer

— Age groups: 36-72 months > 0-35 months

VIRL
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The Program Process

@ Data gathering

@® Selection of foods, practices, development
of the messages and materials, pre-testing

® Mini-trials and revision
® Detailed plan of action
@ Training, community mobilization
® Logistics, materials and supplies

® Monitoring and re-design

VIRL
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Gathering Baseline Information

® Community's perception of the problem

@ Practices related to consuming vitamin A
@ Economic capacity to change

@ Cultural forces

@ Eating habits of women and young children
@ Availability and cost of foods

® Opinion leaders

@® iHow information is spread, potential media
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Analyzing Baseline Information

@® What food preparation and feeding practices
need to change?

@ To whom should the messages be directed?
@ What foods and varieties are to be promoted?

@ Is there a need for food production/processing
activities?

@ What messages, methods and materials
should be used?

@® How can community forces be mobilized?

VIAL
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Messages

® Easily understood by target
audience

@ Propose specific actions
® Contain a single idea

@® Give a persuasive reason for
taking the proposed action

® Be memorable

VIL




Choosing the Media
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Field Testing

® Messages clear,
understandable

@ Format appropriate

® Media has capacity
to reach target
groups

® Feasibility of target
audience taking
proposed action

VL _
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Training
@® Technical content @ Where to find more
information/support
@® How to use ®
educational support Motivation for achieving
program objectives

material

VIRL
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Promoting Behavior Change

® Raise awareness and interest
@® Provide instruction

® Encourage trial and
experimentation

® Encourage repetition and practice

@ Help through follow-up and
problem solving

@ Evaluate audience and program
experience
VIRL
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Awareness

ViaL
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Instruction and Experimentation

yinL
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Practice and Repetition

YIgL
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Follow-up

AdOJ F1HVUVAY LS 38

VIRL
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Evaluation

VIRL
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Summary

@® Consequences of not
preventing vitamin A deficiency

@ Options to improve vitamin A
nutrition

@® Role of nutrition education
® Review of the program design

and behavior change
processes

VAL




vital slide presentation

Une Alimentation Plus
Riche en Vitamine A
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Importance de la Vitamine A

Carences en Vitamine A = cecite, maladies graves, mortalite

La Vitamine A est necessaire pour:
® le systeme immunitaire
® lintegrite des membranes de I'appareil

respiratoire et digestif, des reins, des yeux

LS
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Sources de Vitamine A
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Besoins Journaliers

Groupe i _ L
d Agpé Quantite*| Sources Alimentaires
RE |carottes or Iégumes or mangue
@® Enfants g verts
0 - 5 mois 350 allaitement exclusif
6 - 11 mois 350 1/3 1/4 tasse 1/4
12 - 35 mois 400 1/2 1/3 tasse 1/3
4 -6 ans 400 3/4 1/2 tasse 1/2
@ Femmes 600 1 1 tasse 1
enceintes
@ Femmes qui 850 3 1,5 tasse 15
allaitent

* Quantité: consommation journaliére recommandée par la FAO/OMS, 1988
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Un Probleme Repandu

Plus de 124 millions d'enfants de moins de cing ans

Cible Globale: "Une elimination virtuelle de la carence en vitamine A
et de ses conséquenses, y inclus la cécité, vers I'an 2000."
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Que Peut-on Faire?

@ Parvenir jusqu'aux populations
a haut risque

® Veiiller a ce que les resultats

soient permanents

—Compléments

—Enrichissement

—Meilleure alimentation




()

Une Demarche Glebale: I'Experience du Guatemala

National:
- enrichissement du sucre

Specifique (groupes a haut risque):
— complements dans les hopitaux
— contre la rougeole et la malnutrition
proteino-energetique
— complements dans les communautes
a forte prevalence

Specifique (géocgraphiquement):
- culture de potagers et education en nutrition
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Accroitre la Consommation de Vitamin A:
les Complements

Effet immediat, mais...

@ difficile d'assurer une large
couverture et de la maintenir

@® des devises sont necessaires

cout annuel : environ 0,40 a
1 dollar par personne

@® avantages limites a un nutriment




Accroitre la Consommation de Vitamine A :
I'Enrichissement

Effet immediat et durable si...
® |es groupes a haut risque
consomment des aliments
transformes
@ il existe une infrastructure
@ l'industrie est disposee a cooperer
des devises sont disponibles

(par exemple, $2 millions/an
au Guatemala)
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Une Alimentation Meilleure

® Conservation
des aliments

® Education ® Production
alimentaire

Les resultats ne sont
pas immediats, mais...
Les avantages sont
nombreux et durables
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Exemple de Programme: Assaba/Mauritania

Probleme:
— forte prevalence des
carences vitaminiques
A et graves problemes
de sante

Sclution:

— programme integre de
potagers, d'education,
de complements
vitaminiques A et de
soins de sante primaires
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Exemple de Programme: Haiti

Probleme:

— inexistence de sources
locales de vitamine A
durant toute i'annee
et pauvrete extreme

Solution:
— sechage solaire des

mangues
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Une attention particuliere aux populations
les plus exposees au risque

® Enquetes demographiques
® Registres des dispensaires

® Facteurs de risque
(geoaraphiques, age. etc.)
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Le Deroulement d'un Programme

Recueil de donnees

Selection des aliments et des pratiques,
definition de messages et de suprorts,
mises a l'essai

Mini-essais et revision
Plan d'action detaille
Formation, mobilisation de la communaute

Fournitures, logistique et supports

Surveillance et reconception
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Le Recueil de Donnees de Reference

@® La perception qu'ont les communautes du probleme
@ Les pratiques liees a la vitamine a

® La capacite economique de changement

@ Les forces culturelles

@ Les habitudes alimentaires des meres et des jeunes
enfants

® La disponibilite et le cout des aliments
® Les leaders d'opinion

@ Les modalites de diffusion de I'information, les
supports envisageables




| L

16

Analyse des Informations de Reference

@ aquelies preparations et pratiques alimentaires
devraient etre modifiees ?

@ A qui devrait-on adresser les messages ?

@ De quels aliments et de quelles varietes devrait-on
faire la promotion ?

@ Est-il necessaire de mettre en oeuvre des activites de
production/transformatior: alimentaire ?

® Quels messages, methodes et supports devraient etre
employes ?

' Comment mobiliser les forces de la communaute ?
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Messages

® Facilement compris par le public vise
@® Proposent des mesures specifiques
@ Contiennent une seule idee

@ Donnent des raisons convaincantes
pour adopter les mesures proposees

@ Doivent etre memorisables
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Le Choix du Supbvort

® Lecture
@® Contes populaires !
® Chansons
® Dessins
® Radio

@® Diapositives et
films
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Essais Sur le Terrain

® Messages clairs et
comprehensibles

® Format approprie

@ Capacite du support §
a couvrir le public ’ :
vise ‘

© Faisabilite de la
mise en oeuvre (par
le public vise) des
mesures proposees
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Formation

® cContenu technique ® Ou trouver plus
d'informations/appui ?
@ Comment utiliser les supports
didactiques ? ® Motivation pour la
realisation des objectifs

AJOO F1EVIIVAY 1539

GL
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Promouvoir les Changements de
Comportement

@ Sensibiliser et susciter I'interet

@ instruire

@ Encourager les essais et
I'experimentation

@ Encourager la repetition et la pratique

@ Aider au moyen du suivi et de la
solution de problemes

@ Evaluer le public et I'experience du
programme
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Instruction et Experimentation
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Pratique et Repetition
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Synthese

@ Consequences de la non
prevention des carences
vitaminiques A

@ Options pour ameliorer la
nutrition en vitamine A

® Role de I'education en nutrition
® Revue de la conception du

programme et des processius de
modification de comportement




una presentacion de diapositivas VITAL

Como mejorar el contenido
de vitamina A de las dietas

AuUD 3 idv VAV

. VITAL es un programa de la Oficina de Nutricion,
o

Agencia
para el Desarrollo International de

los Estados Unidos



>

Importancia

Carencia de > Muerte,
vitamina A ' Enfermedades,
Ceguera

La vitamina A se
necesita para:

® Sistema de inmunidad

® Integridad del epitelio (conductos
respiratorios/digestivos, o0jos)
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El probilema es general

® Areas de alta prevalencia




¢ Que se puede hacer?

® Para llegar a las

personas que estan
a alto riesgo

® Para asegurarse que
los beneficios sean
permanentes
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Programa giobal: Guatemala

® A nivel nacional:
Fortificacion de aztcar

® Restringido:
(casos de alto riesgo)
Administracion de capsulas
en hospitales a casos
de sarampion, DPC

® Dirigido a grupos/areas
especificos:
Megadosis periddicas,
educacion nutricional,
horticultura
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Aumento del consumo

A. Supiementos

Repercusion inmediata,
pero...

@® Dificil de lograr gran
cobertura y mantensria

@® Se necesitan divisas
@® Los beneficios estan

limitados a un solo
nutrimento
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Aumento del consumo

B. Fortificacion

Repercusion inmediata, S

y sostenida si...

® Los grupos de aito
resgo consumen
alimentos elaborados

® Existe la infraestructura

® Se logra la cooperacion
de la industria

® Se dispone de divisas
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Aumento del consumo

C. El mejoramiento
de Ia dieta

@® Educacion

@ Produccion de
alimentos

® Conservacion de
los alimentos

Resultados y accion retardada
pero... los beneficios son
numMerosos y persistentes
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Programas de educacién nutricional

Guatemala, Haiti, Brasil, Senegal, Mali, Niger , India, Nepal,
Tailandia, Philippines, Indonesia
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Taillandia

@ Problema: Subutilizacion de las

fuentes disponibles a
nivel local

® Solucion: Produccion y consumo de
la calabaza hederacea

® Método: Extension agricola, medios

masivos, talleres, educacion’
Interpersonal

)
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@® Problema: Carencia de

fuentes
locales

@ Solucioh: Secarlos
mangos
al sol

@ Método: Secadores
solares
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Fuentes de alimentos y cantidades
diarias necesarias

Grupo y Edad Fuentes
® Ninos Zanahoria o Espinaca o Mango maduro
0-5 meses Leche materna exclusivamente
6-11 meses 1/3 1/4 taza 1/4
12-35 meses 1/2 1/3 taza 1/3
4-6 anos 3/4 1/2 taza 1/2
® Mujeres 2 1 taza 1
embarazadas
@® Mujeres en 3 1+1/2 taza 1+1/2
lactancia
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Procesos metabélicos

Absorcion,
Metabolismo

Almacena-
miento

Que Ingestion Transporte Utilization

Dénde [ Boca Intestino Higado

2
)
-
Q
)
®
2
o
@)
%)

\_;_/

Formas @® B Caroteno

@ B Caroteno

® Retinol + @® Retinol + ® Retinol
(alimentos) complejo
@ Retinol prote na
(alimentos)
@ R. Palmitato
(suplementos) Retinol

1
]
]
]
]
1]
]
]
X ester
1
1
]
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Concentracion en aquellas personas que
estan a mayor riesgo

@® Prevalencia de carencia

® Edades

@® Condiciones

@® Areas
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Coémo empezar

Como?

Investigation ——3» Desarrollo de
formativa mensajes/materiales

Implantacion €—————Pruebas con el <
grupo objetivo

Que?
® Importancia ® Donde y cuando conseguir
® Fuentes alimentarias locales capsulas
:\? ® Enriquecer preparaciones para @ Teécnicas para huertos

el destete con vitamina A familiares
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El procedimiento del programa

1. Recoleccidn de datos

N

- Seleccion de alimenios, costumbres,
desarrollo de mensajes 'y elaboracion
de los materiales necesarios

. Miniensayos y pruebas previas
. Plan de accion detallado

. Adiestramiento

. Materiales y provisiones

~N O O - W

. Control y redisefio
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Recoleccion de la infermacidén basica

@® Toma de conciencia del problema por
parte de la comunidad

® Costumbres relativas al consumo de
vitamina A

® Capacidad economica de cambio
@ Contexto cultural

@ Habitos alimentarios de las mujeres y los
nifios pequefios

@ Disponibilidad y costo de los alimentos

® Las formas de divulgar la informacion, los
medios potenciales
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Analisis de la informacién
®

¢ Qué costumbres relativas a la preparacion

de alimentos y la alimentacién es necesario
cambiar?

¢A quiéen se deben dirigir los mensajes?

¢Que alimentos y variedades deben
promocionarse?

¢Existe la necesidad de activadades

relativas a la produccion y preparacion de
alimentos?

¢ Qué mensajes, métodos y materiales deben
utilizarse?
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Mensajes

@ Faciles de entender por parte del
publico beneficiario

@® Propuestas de medidas y
acctones especificas

@ Contenido de una sola idea

@® Proporcionar un motivo
persuasivo para la adopcion de la
medida

@® FAciles de recordar
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Eleccion de los medios

® Material de lectura
@® Cuentos populares
@® Canciones

® Dibujos

® Radio

® Televisidon

® Peliculas
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Pruebas en

©® Mensajes claros y
comprensibles

® Formato apropiado

® Los medios tienen la
capacidad de llegar a los
grupos beneficiarios

@ Viabilidad de que el publico
beneficiario adopte las
medidas
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Capacitacion

® Contenido técnico

® La forma de utilizar el g
material de apoyo g
educativo

® Los sitios donde se
puede encontrar mayor §
informacion y apoyo

® Motivacion para la
consecucioén de los
objetivos del programa
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Cambiocs de comportamiento

ETAPA 1:

ETAPA 2:
ETAPA 3:

ETAPA 4:
ETAPA 5:

ETAPA 6:

Tomar conciencia y despertar el
Interes

Proporcionar instruccion

Alentar las pruebas y la
experimentacion

Instar a la repeticioén y la practica

Ayudar a través del seguimiento y
la solucidn de problemas

Evaluar el publico y la experiencia
del programa
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Resumen

@ Consecuencias de |a deficiencia
de vitamina A

@ Opciones para mejorar el estado
de adecuacién de vitamina A

@ Papel de la educacion nutricional

@® Disefo de programas y el proceso
de cambios de comportamiento
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Marcia Griffiths describes her experiencein anumber of differen
a qualitative approach to understanding infant weanin
effective programmes to improve them. The countries inch
Swarziland, Ecuador, Ghana, and Zaire. The formal RAP
her experiences in this programme,
focus groups for this purpose. -.. Edls

tcountiiesindeveloping
g practices and designing
ided Indonesia, Cameroon,
guidelines owe a great deal 1o
and particularly to her introduction of the use of

7 Understanding Infant Feeding

Practices: Qualitative Research
Methodologies Used in

The Weaning Project

By Marcia Griffiths

Marcia Griffiths is president of the Manoff Group, Washington, D(:)!

A CRITICAL FEATURE of successul public he
that managers know the programme’s clientele and
acti sitiestomect needsinan acceptablem
arc often explained with such phrases as “we never anticipated that people's
reactions would be " Social science researchers can enhance programme
sueeess hy offering managers a more suecing view of their clicntele. How-
ever, managers scldom have large budgets for research. This means that
effective research which is planned must he completed quickly, below cost,
have immediate relevancy for programming, and yicld new, useful insights
on the clients’ perspective. The methodology used in The Weaning Project,
to explore and hetter understand young child feeding practices, met these
criteria. It was:

1.

alth programmes is
tailor policies and
anner. Lesssuccessiul programmes

Consumer-hased, and as open-cnded and free of rescarcher
bias as possihle:

Relevant for programming purposes, partic-il

arly the design of
communications and training activities;



AdUO d v livay 15718

3. Adaptable to dilferent situations (the same basic protocol was
used in six countries);

4. Replicable or manageable by professionals with limited re-
search experience; and

5. Relatively quick andaffordable in many development projects.
The methodology used in The Weaning Project is the product
of nine years of project experience with consumer research,
most of it related to the exploration of infant and young child
feeding practices.

Historical perspective

In the mid-1970s, in Nicaragua and the Philippines | 1] for the design of
a weaning food and oral rehydration education program, local researchers
were trained to apply basic survey techniques and some open-ended
questions with consumers, not too different from the KAP surveys tradition-
ally, and still, done by health educators. Fieldwork took about two months.
Evaluations of the resulting educational programs showed their weaknesses
were duc primarily to the fact that the initial rescarch had been too
“researcher-determined” and missed many subtletics needed for message
design.

In the late 1970s, research was designed for a nutrition education project
in Indoncsia [2, 3] in a modified ethnographic style, with open-ended,
detailed studies (interviews and observations) in carelully selected cominu-
nitiesin the programarea. Inaddition to the ethnography, aninnovative step
was added: participatory research borrowed from marketing. Mothers were
asked to try out potential recommendations to get their reactions to
preliminary messages and to solicit their contributions to revising the
proposed suggestions for changes in standard practices. This worked well.
The resulting educational program was associated with improvements in
practices, increased intake of calories and protein, and improved nutritional
status among children under 24 months. However, this methodology
required nine months of ficldwork and from design through analysis, it took
almost a year and a half. The process was guided by a [ull-time expatriate
nutritional anthropologist. Not all programs have that luxury.

Following on this success, the challenge was raised to reduce research
time and to incorporate more techniques that would help better understand
life-style context: aspirations, desires, fears, attitudes toward child rearing,
etc. For work in the early 1980s a component of focused group discussions
was added, but the step of the trial of practices and much of the other
contextual information gathering, typical of ethnographic research. was
eliminated. This work was more like a rapid assessinent. In 1the Dominican
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Republic, the process took about two months [4]: in Feuador, ghout three
months, from planning through analysis [5]: in India [6]. about six months
before the special siep of the trial of recommended practices was added
Again, almost full-time guidance from a nutritional anthropologist was
provided. While the resulting programs in the Dominican Republic and
Ecuador were relatively successful, there was a fecling among project
personnel that the education would have been better if the research planhad
allowed for more exploration of the reasons for mothers practices and
particularly their willingness to change.

Rascd on these experiences and other worl in nntritional anthropalopy
[7-9], The Weaning Project developed a protocol for exploring young « hild
feeding practices and refined it in six countrices.

The complete protocol was firstimplemented in Indonesia and ¢ aneroon
and included a large amount of foreign techuical assistance [10] Tater, in
Swaziland, Ecuador and Zaire, the most salient pieces of the mulii step
protocol were chosen, maodified, and implemented primarily by host
country rescairchers, with periodic technical assistance [11] Afiei thewe
experiences, there was an opportunity to utilize the protocol in Ghana
Again, bascd on cxpericnce, the protocol was reduced further and this tme
implemented with oniy briefl orientation from expatriate consultanis

Methodology

Many of the decisions made in designing the wiethodology and writing
the protocol were to allow researchers to go beyond the nsnal rescarcher-
determincd questions about feeding practices and to explore with mothers,
in their terms, how they make decisions. To do this, techniques frommar ket
research, anthropology, and nutrition assessment were combined to help
rescarchers undersiand, not only the importance of the differem derenmi

nantsofinfant feeding practices, butalso the lilestyle context in whicly infam
feeding decisions are made.

The assessment methodology has several characteristics:
L. Tuis basically qualitative, with some quantitative analyses.

2. Ithasscveral steps, each of which builds on the preceding one,
so there is limited duplication effort.

3. Itis in-depth, to explore the reusons hehind everveday Prac-
lices, beliefs and perceptions.

4. Itisrapid,although thisdepends on what “rapid™ means. In the
first countries where it was impiemented in pilot regions, the

process took a year. Now, the time has been reduced to six
months for a national asscssment.

Understanding Infamt Feeding Practiccs



views. The extensive questioning on food grown and pur-
chased, on relationships between family members and on
ceremonies, was droppec. Although moze limited, the work is
structured judiciously the households are selected carefully.
They include a range of different age children, usually under
two years old, and favour children who are growing well or
who are undernourished.

5. Its implementation requires minimum technical assistance,
although it does require a principal investigator with knowl-
edge of qualitative research.

The protocol is divided into four parts, correspanding to the research
phases. Each phase has several steps. Not all of the steps need to be done in

every situation. ;
ry Depending on the scog~ of the work, this initial phase can

. _ take up to three months, including planning and training
Generalized protocol investigators,

STAGE ONE: PROBLEM IDENTIFICATION

GOALS . . . STAGE TWO: ANALYSIS
1. Fin'd critical problems impeding proper feeding and care . GOALS
children; 1. Determine nutritional benefit or harm from current practices;

2. Identify resources to solve problems. (Resources include
physical and financial resources as well as outlooks and

attitudes.)

METHODS

1. Literature review. A complication of relevant information from
all previous research. Most of this research is quantitative in
nature; therefore, the review serves as a springboard for the
design of the qualitative study and as a check on the results
ultimately obtained from the qualitative process.

- Focused group discussions. These are extremely open-ended
and explore maternal roles, sense of control and confidence,
ideas about child rearing, aspirations for children, general
feeding practices, and images associated with certain prac-
tices.

. Ethnography. This is a community and household exploration
of food availability, women's time availability, cultural norms
about child feeding, ceremonies, people who influence
feeding decisions, the details of ‘ood preparation, serving and
consumption, childhood morbidity, etc. It usually includes
child anthropometry and dietary recall.

N
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COMMENTS
After the indonesia and Cameroon experiences, stage one was

modified:

1. Unless there are persons skilled in focused group discussions
with in the country, the discussions are eliminated because it
has proved too difficult to train people to get quality informa-

‘6 tion using this technique.

N 2. The ethnography has been collapsed to in-depth household

) . - . . .
interviews and observations and some key informant inter-
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2. ldentify modifications in practices and rationales for them.

METHODS
1. Case histories.

2. Dietary analyses and group feeding histories.

3. Tabulations and content analysis of the different topics, includ-
ing dietary analysis by geographic area, the age and/or
nutritional status of the child, by the amount of time the
mother spends with the child, etc.; and

4. Matrices to compare ideal and real practizes and list major
resistarices or motivations that may influence a change in the
practice.

COMMENTS
This process is done at research headquarters and takes about
a month. Most research methodologies end at this point. It is
noteworthy that in The Weaning Project, this was nct the
case.

STAGE THREE: INTERVENTION OR ONCEPT TESTING
GOALS
1. Determine what mothers are willing to try and why;
2. Confirm what mothers can do over a brief time period;

3. Retest the successful concepts with evers more mothers.

METHODS

1. Participatory research where the researcher returns to the
homes of mothers who participated in the in-depth interview-
ing and provides information to these mothers about their
children and discusses with them their willingness to try new
practices. Then, with some mothers, the researcher actually

Understanding Infant Feeding Mactices
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asks them to do it — for example, to try to give their children
one more meal, or a snack between meals, or to make a
different weaning food. The researcher returns to the home to
see if the mother has been able to follow the recommenda-
tion and if so, exactly what she has done. This step has
proved easy to do and analyze once the recommendations
have been decided upon. This step is indispensable.

Focused group discussions: The most successful ideas and
practices to emerge from the trials are taken to other commu-
nities where focused group discussions are held to get the
“top-of-the mind” responses to the new ideas from people
who have not participated in the earlier work and to get
reactions from health workers and clinic nurses — those
responsible for disseminating the new information.

Sample results

In The Weaning Project new information was abundant. Resulis < om
mon to almost all of the projects include:

1. The importance of maternal self-confidence in child feeding |12
A mother’s level of self-estcem and conflidence seems to deter-
mine the amount to which she is swayed by her child's
response to foods. It appears that in general mothers with well
nourished children have more self-confidence: they introduce
foods when they feel it is right rather than when the child 1akes
them. If they stop breast-feeding early, it is more likely 10 he
because they want to than because of their child's reaction:
they are more likely to persist in fecding their child when the
child refuses; and they are more willing 10 try new foods and

N

COMMENTS practices.
Thisl phase takes four to six weeks from planning through 2. The signijicant role of fathers. Fathers seem to be playing, or
analysis.

sect willing to have a larger role related to child feeding. This
was unexpected. Fathers are often the ones to convinee when
it comes to the purchase of “special,” calorie-dense foods for

STAGE FOUR: SYNTHESIS
GOALS
1. Review all of the information;

- young children.
‘ 2. Synthesize information from the problem identification and 3. Using store owners and food vendors. 1hese community mem
: concept testing phases; bers hold great potential for disseminating some of the pro
3 3. Write a brief for programme designers. gram messages, especially those related to foods. Tlhesc people
= COMMENTS are oftcn. the most stahk‘* and abundant “medium™ in the
2 This report serves as the basic reference for those making community and, in many instances, are knowledgeable about
M strategy decisions and developing the creative work. It is the food-related topics.
% '1'_?_.'; ss(t)ylo;ti?\nwmliscsll'lni? i‘:i\t/\:{&zz ;:sael:l;:\?irast:(r;(:op;(:g;?r;rr:-ers- 4. Establishing primilic.'s among l"l(' different factons in'r hihlvf('rd.ing
< grammers to find the facts quickly and to understand recom- Ir{y ll.rr age of the child. That is, cotre cms n'f Imlncnl_ (lvnsnyj
mendations about what to do. ceding frequency, and food quantity are difficult for mothers
. . A toacceptallat once. For them, cach component is appropriate
The report contains the following sections: for diff d chiid . N
: . or dillerent aged cnildren. The message then must be tailored
1. The environment or lifestyle of the population; by the mother’s perceptions. For example, for infants four 1o
2. A summary of current infant feeding practices; . six months, it is important and acceptable 1o focus on the
3. Alist of the most promising practice improvements, the major consistency of food (decreasing its water content); from scven
resistances to change and the possible motivations to stimu- to 11 months — on feeding frequency and food variety; from
late change; 12 10 24 months — on feeding frequency and food quantity.
4. Areview of potential media — their reach and the frequency ’ I . - . . ‘
P wic, which they are heard or used. 3. The carly onset of the weaning process. While this varies by
s

The total time for this type of assessment is about six months.
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country, in several places there was no period of exclusive
breast-feeding. There is an increasingly popular tendencey to
introduce foods early to “accustom the child 10 food.” A

Understanding Infant Feeding Practices 101 *
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priority of The Weaning Project has been to address this
problem, in part by enhancing women's confidence in their
ability to breast-feed their infants.

6. The worst characteristics of daily Jeeding pattern occur dwring
and following illness. 1f mothers already allow children to
determine their own fecding patterns, they will do <o even
more during illness. If mothers give only a sinall amount of
food regularly, they will further reduce the quantity for an ill
child. However, mothers generally continue breast-feeding
and do not withholdi food because they think they should, but
because the child “just won't eat.”

The six months that researciers spentto gain these types of insights into

weaning problemsand solutions was cost effective. The resulting programines
have been successful in achieving improvements in practices and those
improvements have improved dietary intake and young children’s nutri-
tional status [13, 14},

Endnote

1

The Weaning Project was supported hy th: Office of Nutrition, Bureau of Science and
Technaology, USAID, USAIIYJakarta, CARE/Cameroon, USAID/Quito, and UNICEF/
Swiaz4 land.
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Natural food sources of vitamin A

and provitamin A

S. L. Booth. T. Johns, and H. V. Kuhnlein

Overview of natural sources

The new recommended nutrient intakes (RNI) of
vitamin A published by FAO/WHO [1] are two-tiered
(table 1), with a basal lzvel, corresponding to a re-
commended intake to prevent deficiency. and a safe
level, similar to the recommended dietary ailowance
(RDA) set for the United States |2]. which corre-
sponds to an intake recommended for adequate liver
storage of the vitamn {1. 3. 4]. The dietary sources of
vitamin A are of two categories: vitamin A. or retinol.
also known as preformed vitamin A: and provitamin
A, which refers to those carotenoid precursors that
are biologically active as retinol.

The parent compound of vitamin A is all-trans
retinol, which is an isoprenoid compound found in
animal tissue [4-6). Vitamin A is the generic term for
all B-iomne derivatives. excluding the carotenoids.
The major storage form, retinyl palmitate. is an ester
of a fatty acid chain. Y0% of which is stored in the
liver. Carotenoids are a class of more than 400 known
naturally occurring pigments found in certain fruits.
vegetables, oils, and animal foods such as egg yolk
and shrimp, of which approximately 50 are known to
be biologically active as vitamin A [7, 8]. These
carotenoids, of which B-carotene has the highest
known vitamin A activity, are converted to vitamin A
by oxidative cleavage [9]. Some carotenoids are
absorbed intact and then deposited in various body
tissues, including fat deposits, skin, shell, milk. and
eggs.

Retinol is found exclusively in animal foods. where-
as carotenoids are found primarily in plant foods.
Their occurrence in animal foods is dietary in origin
(6]. It is estimated that the median dietary intake of
vitamin A in the United States is composed of approx-

The authors are affiliated with the School of Dietetics
and Human Nutrition in the Faculty of Agricuitural and
Environmental Sciences at McGill Universuy, Montreal.
Canada.

imately 25% provitamin A and 75% preformed vita-
min A (3], with dairy products and fortified foods
being the major contributing dietary items. In con-
trast, studies from developing regions suggest thal up
to 80% of the dietary intake of vitamin A comes from
provitamun A food sources {6]. A common observa-
tion in the literature 1s the prohibitive cost of pre-
formed vitamin A food sources for most regions
where xcrophthalmia 15 a documented heaith
problem.

The richest known sources of provitamin A are tfie
palm oils. Red palm oil. a common cooking product
tn west Africa. is usually cited as having the highest
concentration of provitamin A activity [10]. However.
recent studies indicate that the oil of the buriti palm
tree has a tenfold greater concentration of vitamin
A activity than red palm oil [11]. The highest levels
of preformed vitamin A are found in animal and fish
livers and fish oils [12]. Other food sources of the
vitamin include the following:
provitamin A
-— dark leafy vegetables.

— algae,

— red and yellow vegetables and tubers,

— red and orange fruits, flowers, and juices.

— red palm oil:

preformed vitamin A

— milk and milk products.

— ©ggs,

—— fish and associated oils.

— shellfish,

— liver and organ meats,

— chicken.

These categories are generalizations. because varia-
tions between and within species in both provitamin
A and preformed vitamin A are very large. as will be
discussed in greater detail later.

White roots and tubers and whole grains are con-
sidered very low in provitamin A content, and it is
often observed that xerophthalmia is more preva'ant
in rice-consuming areas when vitamin A-rich fcods
are not introduced early in the weaning stage [13].

6 Food and Nutrnition Bulletin, voi. 14, no. 1. © 1992, The United Nations University.
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e

TABLE 1. Recommended dictary intakes ot

vitamin A (RE)

r I} Basal i Safe '
Infants : 180 | 350
Children ‘ |

1-6 vears ‘ 200 RV
t-15 years 250-350 1 400-600
Males CO300-400 | S0-60

¢ Females 270-330 | 300 4
Pregnancy -0 ! -0 |

| Lactauon : ~180 | ~350 |

Source: Ref. 1.

Colour intensity. however, is not necessarily a reliable
indicator of biologically active carotenoids. For ex-
ample. the chlorophyll of green leafy vegetables
masks the carotenoid pigmentation, yet as a group
these vegetables are considered excellent sources
of provitamin A [6]. Moreover. as mechanisms of
carotenoid physiology and biochem:stry are being
clarified. and with the introduction of high pertor-
mance liquid chromatography (HPLC) for the analy-
sis of the carotenoid protile of these foods. many
previous assumptions about natural food sources of
provitamin A need to be revised.

Storage of retinol in animal species is not evenly
distributed. The richest stores are found in the kid-
neys and liver {12}. Retinol is also stored in the intes-
tinal walls of fish. in the body fat of eels. and in the
eyes of certain species ot shrimp. With the exception
of fowl. meat products, including beef and pork. do
not contain significant quantities of preformed vita-
min A.

Published vaiues

The values in tables 2-8 have been compiled to pre-
sent a sample of the reported vitamin A activity of
selected fouds from the current food composition
literature. In a number of cases, several species are
aggregated to demonstrate differences in nutrient
content. Foods devoid of or low in vitamin A activity
have been included to demonstrate trends in food
categories and the use of colour as a general indicator
of activity.

For simplicity and consistency, all food items are
identified in the tables by their English common
names as some of the references do not include scien-
tific names. Because there is wide speries-specific
variation. the reader is referred to the original refer-
ences for the scientific names when these are given. A
range presented for more than one species is denoted
by “diverse species.”

The column headed *“Description” specifies the part

sampled whexn this information is avaiable. gives
other relevant identification of the food items such as
colour. and indicates the method of sampie prepara-
tica.

The units for vitamin A activity have been pre-
sented as retinol equivalents (RE) or pg-carctene
equivalents (CE) per 100 grams of edible portion.
Conversion of international uruts (1U) to RE and cal-
culation of total vitamun A activity {TA) in retinol
equivalents will be discussed later. As these nutrient
values include original data using various analytical
techniques, values converted from IU or RE. and cal-
culation of total vitamin A activity, they should be
interpreted with caution.

Difficulties with the published valiuas

Units of expression

Nutrient values of preformzd vitamin A and provita-
min A can be combined into a single numerical value
of vitamin A activity [38]. Originaily. the interna-
tionaily accepted values were [Us [3]. One 1U was
defined as 0.30 ug of all-trans retinol, or 0.60 ug of
all-trans B-carotene. These units are still found in
many food composition tables.

In theory. 1 mmole of all-trans g-carotene should
cleave to forin 2 mmoles of all-trans retinol {39). The
widely accepted central cleavage theory describes the
conversion by the cleavage of the central double
bond, whereas the more ambiguous excentric cleav-
age theory proposes that the vitamin A aldehyde.
retinal. is formed by cleavage of one or more of the
other double bonds in B-carotene. The discrepancies
in conversion have also been attributed to factors
influencing bioavailability and absorption, which
in carotenoids are multiple, including the amount
of carotenoid in the diet. interactions with other
carotenoids. dietary fat and fibre. nutritional deficien-
cies of zinc and/or protein. and other disease states
(8]. The absorption rate for carotene is 20%~50% of
that of retinol, which is estimated at 70%-90%. but
absorption of the former is less efficient with increas-
ing levels of intake {4]. Other factors that limit the
bioavailability of carotenoids relate to the substrate
requirements for absorption. Carotenoids can only be
absorbed from a micelie in the presence of bile salts,
while retinol «an also be absorbed from a micelle in
the presence of a non-icnic detergent {40]. Retinol
is absorbed by diffusion when present in high doses.
but is carrier-mediated at low doses. In contrast.
carotencids are absorbed by passive absorption re-
gardless of the concentration.

Given the strong evidence for lower bioavailability.
the values for the biological activity of all-trans 3-
carotene were revised. On the basis of rat studies. it
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TABLE 2. Published values for vitamin A activity in green vegetables. algae, and flowers
! i Description 1’ CE TA Ref.
' Amaranth D leaf. raw ? 5.400-9.260 9N-1.543 | 14,15
‘ | leaf & flowers. raw | 2.338 423 14
Beet . leaf, raw i 2.927 487 14
| Burclover ¢ leaf & flowers. raw ( 3.196 866 14
u |
{ Cabbage ! green. leaf. raw ’ 60 | 10 it !
, | red. leaf. raw } 18 | o6 i
I Carrot ! leaf, raw ! 7.200 1,200 | 14
Cassava leaf, raw 3.000 300 17
Chayote shoot, raw 1.000 166 18
shoot, boiled 400 66 18
Chicory leaf, raw 600-2.160 100-360 16
Chinese ieaf leaf, raw 78 13 16
Cowpea leaf, raw 1,500 750 18
Dandelion leaf, raw 7.200-8.200 1.200-1.367 16
Egyptian mallow leaf, raw 9.000 1.500 H
Flowers (diverse species) flower, raw 20-3,600 3-353 19
Goosefoot leaf, raw 5.800 966 4
Jute, potherb leaf, raw 6.400 1.066 14
Hare's lettuce leaf, raw 1.430 238 17 i
Indian mustard leaf, raw 1.800 300 14 '
Kale leaf, raw 900-7,580 150-1,263 16
Lambsquarters leaf, raw 3.840 640 { 20
Lettuce leaf, raw 1.950 325 17
Okra leaf, raw 730 121 17
Pumpkin leaf, raw 1.000 166 17
Seaweed (diverse species) raw 20-1,490 3-248 21
dried 30-12.500 5-1.083 21
Sweet potato leaf. raw 1,100-2.700 183-450 2,22
leaf, boiled 1,745 291 21
Taro leaf, raw 5,535 922 21
leaf, boiled 4.695 783 21
Waziercress leaf, raw 1,200-4.000 200-667 16
Wonderberry leaf, raw 4.800 800 14
Viper's grass leaf, raw 1.900-2.200 317-367 14. 16
See text for explanauon of abbreviations.
was estimated that the other provitamin A verting f3-carotene to retinol. Use of RE reduces the

carotenoids have 50% of the growth-promoting activ-
ity of B-carotene [40]. This gave rise to units of ex-
pression for vitamin A activity called retinol equiva-
leats, or RE. These are now the internationally
accepted cnits for vitamin A activity. and can be
summarized as follows:

1 RE =1 ug ail-trans retinol
= 6 pug all-trans B-carotene
= 12 ug other biologically active
carotenoids
= 3.33 [U retinol
=10.0 IU carotene {6]

However, there is still confusion between IU and
RE, given the differences in equivalency when con-

contribution of provitamin A to total vitamin A activ-
ity compared to the system of IU. The formula for
conversion is as follows:

_ IU retinol [U B-carotene

3.33 10.0
= ug retinol
- Egﬁcgrotene o other (l:;rotenoids

{A more thorough presentation of formulae for inter-
converting units of vitamin A is found in Olson {3).)
Other vitamin A-related compounds exist in diet-
ary sources of preformed A, particularly in fish liver
and oils. All-trans dehvdroretinol, referred to as vita-
min A; in the older literature {12], is a vitamin A-
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Natural food sources of vitamin A and provitamin A

TABLE 3. Published values for vitamin A activity in fruits

| Description CE TA Ref.
Akee raw 560 93 16
Apple raw 43 7 16
Apricot raw 450-3.500 75-583 14,16
dried 1.260-6.540 210-1.090 14,16
i Avocado raw n-532 10-88 16. 17
. Banana vellow, raw 60-130 10-21 19
red. raw 90 15 19
Blueberrv raw H-170 10-28 6
Cashew fruit raw 760 127 16
Chile pepper raw 459 77 14
Currant white, raw ] 0 16
black. raw 7-200 1-33 16, 23
Guava raw 80-400 13-67 14,16
Loquat raw 1.580 263 14
Mandarin juice 250 42 16
Mango ripe, raw 7082400 118-400 14,17, 24
unripe. raw 60 10 17
dried 4,400-5.261 733-877 25
Muskmeion raw 620 103 14
Papaya raw 300-2.500 30-417 17. 26
Persimmon raw 3.000 S00 14
Plantain raw 475 79 21
boiled 345 58 21
Raspberry juice 60 10 16
Sapote (diverse species) raw 48-100 8-17 16. 24
Tamarillo raw 460-2,100 77-350 16, 24
Watermelon raw 50-350 8-58 16,17
West Indian cherry raw 0-240 0-40 16,23
TABLE 4. Published values for vitamin A activity in plant storage organs and seeds
Description CE TA Ref.
Bitter gourd raw 17.040 2.840 27
cooked 13.260 2210 27
Carrot raw 3.890-21.000 648-3,500 14. 16
dried 36.000-135.000 6.000-22,500 16
pickled 123-1.063 20-177 14,28
juice 2.620 437 16
Cassava raw 5-35 1-6 16
Finger millet flour 25 4 17
Maize yellow. raw 360 60 17
yellow, dried 125 20 17
white, dried 0 0 17
Potato white, raw 2-20 trace-3 16
Rice parboiled 0 0 17
Summer squash raw 82 14 14
Sweet potato white, raw 35 6 21
yellow, raw 300-4.620 50-770 16, 21
Turnip yellow, raw 1.620 270 27
yellow, couked 1,320 220 27
Winter squash raw 552 92 14
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TABLE 5. Published values for vitamin A activity 1n plant oils

—_
| CE | TA Ref.

Buriti paim o1i ; 304000 | 30.667 11 :
Cocount ol | 0 | 0 16
Olive ail i 5 4 29 ;
Palm kemel oil ’ 2| 4] 30

Red paim o1l | 12,210-87.881 2.035-24.647 30.31 |
Seed oil (diverse species) | 12-684 s | 300

TABLE 6. Published values for vitamin A actwity in milk. milk products. and eggs

Description RE CE | TA !Ref. |
Buffalo mitk whole 64 0 64 | 16 |
Chicken egg whole 260 i 260 2|
white 0 0 0 16 |
yolk 870 0 870 32 ’
Cow milk 3.3% butter fat 27-34 14-22 20-38 16 |
Duck egg whole 540 1.200 740 16 |
Ghee goat milk 236 0 236 33
cow muk 270 | 230 308 4 '
|
Goat milk whole 19-71 0 19-71 33
Tabriz cheese — 0 288 48 14
Teleme cheese fresh 56 0 56 34
pickled 18 0 48 34
Yoghurt plain 23 0 23 32
TABLE 7. Published values for vitamin A activity in fish
Description RE CE TA Ref.
Catfish raw 6-29 0 6-29 12
Cod raw 8-12 0 8-12 12
oil 9,009 0 9.009 12
Eel raw 45-180 0 48-180 12
smoked 27-180 0 27-180 12
Freshwater fish
(diverse
species) oil 9.000-672.,000 0 9.000-672.000 12
Halibut raw 15-47 0 15-47 2
oil 15.000 0 15.000 12
Loche flesh 11 0 11 35
liver 8.690 0 8.690 35
Marine fish
(diverse
species) oil 48,048-300.000 0 48,048-300.000 12
Oyster raw 90-96 0 90-96 12
Requiem shark liver 143,000 30,000 148,000 14
Skate raw 3 0 3 12
Sole raw trace 0 trace 12
Tigerfish raw 2,737 0 2,737 14
pickled 2.668 0 2,668 14
Tuna raw 80-830 0 80-830 12

BEST AVAILABLE Copy
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TABI.E 8. Published values for vitamin A acuvity in organ meat and other amimal products

Description RE CE TA Ref.

Beef flesh. raw 24 5 25 17

heart, raw 4 10 41 17

kidney. raw 300 0 300 17

liver, raw 310 180 340 17
Caribou flesh, raw trace 0 race 35 ‘

flesh. dried trace 0 trace 35 |
Chicken flesh. raw 10-74 0 10-74 4,16 |

heart. raw 9 0 9 16

liver, raw 6-20 0 6-20 16
Goat flesh, raw 0 1) 0 17

liver. raw 13,500 2.800 13.967 14
Goose flesh, raw 14-97 0 14-97 16

liver, raw. 9.880 0 9.880 12
Narwhal blubber. raw 1.748 0 1,748 36

blubber, aged 1.004 0 1.004 36

blubber, boiled 2.193 0 2.193 36
Polar bear liver, raw 543.543-912.913 0 543.543-912,913 37
Ringed seal blubber, raw M7 0 n7 36

blubber. boiled i 0 n 36

eyes, raw 306 0 306 36

liver, raw 14,981 0 14.981 36
Sheep flesh, raw 0-45 0 0-45 16
Turkey flesh, raw 13 0 13 16

related compound found in freshwater fish flesh and
liver-and. to a lesser extent. in some marine fish (40,
41). This compound is estimated to have 40%-50%
of the vitamin A activity of all-trans retinol [42].
Likewise. cis isomers of retinol, which can account
for up to 35% of preformed vitamin A measured in
fish liver oils. have up to 75% relative activity of all-
trans retinol. These discrepancies in vitamin A ac-
tivity are frequently overtooked in food composition
literature, although recent studies are adjusting re-
tinol activity values according to differentiai biological
activity {31, 35). Isomerization. which will be discus-
sed in greater detail later, is also an important issue in
quantifying provitamin A activity in processed forms
of plant products but has not yet been given adequate
attention in the calculation of units for expressing
vitamin A activity.

Analytical techniques

Provitamin A

With recent interest in the possible link between can-
cer and the intake of carotenoids [43-47], an exten-
sive literature has emerged describing the available
methods for analysing carotenoids, particularly those
by HPLC. Several thorough reviews exist, with de-

scriptions of the theoretical and practical applications
of each method [48-50). The methods can be summa-
rized as follows:
» biological methods;
» physico-chemical methods

— phase separation and countercurrent distribu-

tion,
— gas-liquid chromatography,
— thin-layer chromatography,

— column chromatography—method of the
Association of Official Analytical Chemists
(AOAQ),

— HPLC [50].

Bioassays are expensive both in time and money.
and lack the precision of the physico-chemical
methods that have now replaced them. Of the
physico-chemical methods, the two of most signif-
icance for this discussion, given their extensive use,
are column chromatography and HPLC.

Carotenoid analysis is accomplished by extraction,
followed by partial purification, separation according
to hydroxyl groups, isolation by chromatography, and
then measurement by spectral absorption [51]. The
AOAC method for carotene analysis is an open-
column chromatography method using a magnesium
oxide column, which separates carotenoids from
xanthophylls on the basis of polarity, followed by visi-
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ble absorption spectrophotometry [52]. The first frac-
tion eluted is assumed to be S-carotene.

Recent studies in carotenoid analyses have revealed
that assumptions inherent in the AOAC method are
incorrect. so that much of the published provitamin A
nutrient data overestimaras the true value of certain
foods [6]. The assumption that all carotenoid activity
measured is that of B-carotene can create error. given
the lower biological activity of other carotenotds that
are eluted in the same fraction [49]. For raw green
leafy vegetables. in which the active carotenoids are
almost exclusively f-carotene, the assumptions of tiie
AOAC method are still valid {49, 50). For food items
with mixed carotenoid activity, such as squashes and
carrots, a-carotene and other carotenes will be mea-
sured as B-carotene, though they have less vitamin A
acuvity. For this category of foods. inclusion of a step-
wise gradient in the analvtical technique is recom-
mended [6]. In fruits, when xanthophylls are ester-
ified their polarity is reduced so they can elute in the
same fraction as g-carotene. creating an overestimate
of vitamin A acuvity [51]. The use of a saponitication
step 1s recommended for these food items, as 1t hy-
drolyses the ester linkage [6. 53]. The saponiiiable
matenal is discarded. Plant oils. such as palm otl. also
require saponification prior to extraction {49].

Reversed-phase HPLC is rapidly becoming the pre-
ferred method for carotenoid analysis, given its flex-
ibility in the identification and quantification of the
numerous carotenoids within a single food item.
Much of the current literature is a description of
evolving methods for the analysis of provitamin A
activity in fruits and vegetables [53-59]. While it is
argued that HPLC is a superior method {6], the com-
plexity of carotenoids. their isomers. and other chem-
ical substances in foods have so far prevented the de-
velopment of a single method [51]. Likewise, extrac-
tion methods vary with the food substance analysed
[57]. as does the selection of columns and solvent sys-
tems [54], which can create discrepancies in provita-
min A values that are not explained by natural
sources of variation. Other limiting factors in standar-
dizing analysis of provitamin A activity using HPLC
have been reviewed elsewhere [49).

Another major limiting factor for all analytical
methods, especially HPLC, is the cost of equipment
and solvents, which is prohibitive in most developing
regions [49]). A modification of the open column
chromatography/visible absorption spectrophotom-
etry method has demonstrated high repeatability
and flexibility to adapt to the nature of the food item
(60]; this may he a viable alternative for workers in
regions that cannot gain access to HPLC.

Preformed vitamin A

Several recent reviews have evaluated the methods
available for the analysis of preformed vitamin A in

food items (38, 42. 61}. The major categories of
methodology can be summanzed as follows:

» biological methods;

» physico-chemical methods

— spectrophotometnc, which includes

reading and ultraviolet {UV) absorbance.

— colonmetnc. including the AOAC method.

— tluorometnic.

— chromatographic,

HPLC [61].

Of these. the Carr-Price reaction is the official
AOAC procedure for retinot analysis [52]. Retinol
(and its esters) produces a blue colour in reaction with
antimony trichloride. so the intensity of the coloured
product is used to estimate the retinol concentration
of the stmple. The reproducibility is acceptable, and.
as a consequence. this has been the most common
procedure used over the past 40 vears [38]. Limita-
tions cited for this method include fadin? blue colour,
use of corrosive reagent, inability to differennate be-
tween retinol derivatives, sensitivity of the reagent to
moisture, and interference from carotenoids [42]. If
carotenoids are not removed by chromatography, cor-
recttons must be made for them.

The use of UV absorbance. also known as the
Bessey-Lowry method (6], was an accepted procedure
for more than 50 vears {38]. The absorbance of the
extract is read, the retinol is irradiated with UV light,
and then the absorbance of the extract is reread. The
difference in absorbance is the concentration of re-
tinol in the sample. This method assumes that only
retinol i1s destroyed at this absorbance and therefore,
in the absence of a sensitive spectropnotometer. does
not differentiate potential interference from various
lipids and fat-snluble vitamins that absorb in the same
region of the spectrum. Despite this limitation. which
led to the use of correction factors to minimize in-
terference from other compounds. it is argued that
use of this method from the 1930s to the 1950s to de-
termine retinol content in oils and concentrates pro-
duced some of the most reliable data to date {38].
Validation of the UV meihod using celorimetric
analysis of the same samples of polar bear hver was
confirmed in one study, with good agreement be-
tween the two methods [37]. As previously discussed,
saponification is an essential step for conversion to re-
tinol, with the saponifiable portion being discarded
{42]. This procedure also frees the ester form from
matrices of stabilized vitamin A products.

More recently, HPLC is appearing in the literature
as the preferred method of retinol analysis. Chroma--
tography in itself is not a method to measure retinol;
instead it is the procedure for separation, with spec-
trophotometry and fluorometry used for quantifica-
tion {61]. The advantages of HPLC are numerous,
including versatility, high reproducibility, and great-
er facility to eliminate interfering substances {38].

direct

including thin-layer and
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However. at present. when methodologies using
{{PLC are evolving rapidly. standardization is difficult
to attain. Coefficients of vanation between labora-
tories can exceed 20%. and such a wide margin of
vaniation creates difficuities in the interpretation of
nutrient data for vitamin A activity.

Natural sources of variation

Regardless of the analytical method selected for pro-
vitamin A and vitamin A determination. error intro-
duced dunng iie collection and preparation of sam-
ples can create large discrepanctes in the final nutrient
values. Sources of sampling and preparation error
have been reviewed {62, 63], and it has been shown
that much of the variation is attributable to the nature
of the foods being analysed [38].

Heterogenerty in nutrient content 1s a consequence
of numerous factors. including soil pH. amount of
rainfall. seasonality, genetic diversity, and the stage
of maturation. Moreover. the vitamin is not uniformty
distnibuted within the animal or plant ussue. so the
accuracy of the nutnent value is determined in part by
the portion size and the number of individual units
selected for a represeniative sample. Bureau and
Bushway {64] found that the range in provitamin A
values for 22 fruits and vegetables sampled was very
large and not consistent across seasons or locations.
Nutrient data for green leaves analysed in two dif-
ferent seasons also showed ir.consistent variation be-
tween seasons [65]. It has been demonstrated that
time of marketing affected total vitamin A activity in
certain fruits [66]. This vanation attributable to dif-
ferent cultivars and handling conditions has been
confirmed [67]. In a longitudinal study of nutrient
composition fluctuations in carrots, the carotene con-
centration was found to decrease with delayed sowing
[68]. Likewise. the B-carotene concentration in sweet
potato greens cut only one ume demonstrated a signi-
ficant interaction between cultivar and the time of
harvest [69]. Sampling considerations also need to in-
clude diumnal variation of B-carotene. which has been
documented in leafy vegetables [70].

Preformed vitamin A sources also show large
ranges of variation. Retinol concentrations in liver
oils among fish species can range more than a
thousandfold. and mammalian liver retinol concentra-
tions can differ within species more than two hundred-
fold[12, 31]. One source of intra-species variation s the
age of the animal: young domestic animals have much
lower vitamin A liver reserves than their adult counter-
parts. Age-related differences. however. did not ex-
plainthe twofold range in preformed vitamin A concen-
trations in polar bear liver [37]. Dietary differences can
also account for differences in retinol concentrations.
Yellow fat deposits found in animals may contain large

quantities of carotenoids that contribute to the total
vitamin A activity {12].

Effects of processing

Carotenoids and retinol are affected by pH. enzyma-
tic actvity, light, and oxidation associated with the
conjugated double bond system [62]. The chemical
changes occurnng in carotenoids during processing
have been reviewed by Siimpson [71]. Fresh plant us-
sue may contain enzvmes that are only acuvated dur-
ing, and foilowing. processing [62]. As a consequence
of these chemical changes, the preformed vitamin A
or provitamin A content of the raw form of a food
item may be reduced in food preparation. The most
dramatic example of this is found in red palm oil.
which in its raw form is considered one of the richest
sources of provitamin A [10}. After heating to 200°C
for 30 minutes. the gB-carotene content becomes
negligible.

Numerous reports document changes in the pro-
vitamin A content attrnibuted to various forms of
cooking [15. 27. 72-76|. Regardiess of the method
used. dehydration significantiv reduces the carotene
content in vegetables. which has implications for stor-
age of seasoually available foods [76, 77]. However,
others argue that mangoes that are sun-dried and
stored up to six months still have adequate vitamin A
activity [25].

Changes in provitamin A content have been
documented with traditional methods of preparing
leafy vegetables and tubers. but the changes vary with
the method used. As a general rule, foods boiled in an
open containzr showed the greatest losses. Whereas
one study in Bangladesh reported losses of up to 43%
in leafy green vegetables fc'lowing the traditional
method of boiling with subsequent frying [15],
another study in Indonesia reported negligible losses
when sweet potatoes and leafy greens were fried and
then boiled [78]. Other authors report either no
change or increases in carotene content following cer-
tain processing methods (18, 51, 72, 74, 77]. How-
ever, values between studies are difficuit to compare,
given natural sources of variation, different analytical
techniques, and an absence of data on the original
moisture content.

Sweeney and Marsh [79] reported that processing
of fruits and vegetables induced isomenization of
B-carotene, resulting in an estimated 15%-20% re-
duction in vitamin A potency in green leafy vegeta-
bles. and 30%-35% in yellow vegetables. The vitamin
A activity in the raw form of these foods is predomi-
nantly ali-trans S-carotene. With the introduction of
HPLC, which offers the sensitivity and reproducibility
1o tsolate and quantify stereoisomers, several recent
studies have confirmed that cis isomers exist in human
serum and in raw fruits and vegetables [80-84].
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Moreover. with increased temperature. the presence
of light, and catalysts such as acid. isomenzation to
the cis form increases (72].

The implication of this isomenization 1s related to
the lower biological acuvity associated with the cis
form. which is estimated to have 38%-353% of the
potency of the all-trans torm {79]. The reports of an
increased carotene content following processing may
reflect a loss 1n soluble solids {74} and an associated
increase in concentration of cis isomers. which. in
terms of vitamin A potencv. would be significantly
lower than in the raw form. However, a recent studyv
of Indonesian greens demonstrated that the reduction
in vitamin A activity due to c1s isomer tormation dur-
ing traditional processing did not exceed 10%. where-
as the large vanation in cis isomer content in raw
vegetables selected from different markets accounted
for a reduction of vitamin A activity of up to 12%
(78). This suggests that variation attributable to sam-
pling procedures exceeds that associated with pro-
cessing foods by traditional methods.

Tie documentation of processing etfects on pre-
formed vitamin A sources 1s less abundant. Lusses of
up to 40% in fish sources nch in vitamin A have been
reported following boiling [85]. In a study examining
traditionai foods eaten by people of the Dene nauons
of the Northwest Territories of Canada. processing of
animal and fish livers by baking did demonstrate some
decrease in total vitamin A activity, but this was not
consistent [35]. Pickling of cheeses with a cow and
buffalo milk base led to slight losses in total vitamin A
activity, but these were attributable to changes in
moisture content during the pickling process [34].

Bioavailability and metabolism

Both nutritive and non-nutritive substances in foods
affect absorption. and hence availability and metabol-
ism of both preformed vitamin A and provitamin A
[86]. Utilization of retinol and B-carotene is improved
with both protein and fat intake [8]. Dietary intake of
vitamin E and zinc also enhances utilization of pre-
formed vitamin A and provitamin A. Different iso-
mers and related compounds have demonstrable dif-
ferences in biological activity. Rat studies indicate
that excessive intake of preformed vitamin A de-
creases (-carotene liver stores but increases liver
stores of retinol {87]. Excessive intake of either
decreases vitamin E status.

The addition of green leafy vegetables to a basal
diet of maize and beans increases weight gain in vita-
min A-deficient rats, suggesting that provitamin A
can have a role in improving vitamin A status [88].
Several metabolic studies involving children docu-
ment a significant increase in serum vitamin A levels
with increased intake of green leafy vegetables [89-
92]. This would confirm results from epidemiological
studies reporting a negative association between fruit

and vegetable intake and xerophthalmia [93-96].
Absorption of B-carotene in the metabolic studies was
estimated to range from 61% to 70%. A study by
Hussein and El-Tohamy [91] showed that an oral dose
of 200,000 IU (21 servings of carrots over a period of
40 days) and an equivalent number ot servings of
green ieafy vegetables were equally effective in raising
serum levels after 40 days. Carotene digestibilities
(percentage apparent absorption) of 47% and 81%
for carrots and spinach respectively were reported fol-
lowing a two-week supplementation study in voung
males [97]. Lala and Reddv [92] reported increases in
serum retinol levels in malnounshed children 15 days
after treatment with green leafy vegetables. The most
dramatic increases were in those children with the
lower serum levels at the onset of the study, which
confirms the adaptive efficiency of B-carotene absorp-
tion. Rains-Mariath et al. [ 1] demonstrated >artial or
complete regression of clinical signs of xerophthalmia
in 10 of 12 children fed Maunitia vinifera Mart. fruit
over a period of 20 days.

Two groups [89. 92| noted that respiratory infection
and other infectious diseases reduced S-carotene uti-
lization, with lower serum levels being measured dur-
ing the period of illness. This was confirmed bv Ham-
dy et al. {98], who also reported that provitamin A
supplementation did not change serum levels in sub-
jects with parasitic infection. While the strong inter-
relationships between vitamin A deficiency and
various infectious diseases are well documented, the
actual mechanisms have yet to be clarified {99].

More recent studies focused on the bioavailability
of carotenoids suggest that. within a normal popula-
tion, large inter-individual varations exist in plasma
concentrations of S-carotene [100~102). In a study of
30 men, a threefold to fourfold inter-individual varia-
tion in the efficiercy of carotenoid absorption was
noted [100]. Eleven days of supplementation with
carrots or pure B-carotene resulted in an increase in
plasma levels of B-carotene. whereas supplementation
with broccoli or tomato juice did not. These authors
concluded that plasma carotenoid levels reflected the
long-term dietary intake of provitamin A sources.
These levels do not appear to fluctuate in plasma
levels with the increased intake of a single food item,
as demonstrated by low intra-individual variation.
Moreover, certain individuals were consistently less
efficient in carotenoid absorption than other subjects
in the study, which would suggest that plasma levels
do not always reflect dietary intake, Significantly
higher levels of B-carotene absorption in subjects con-
suming a high-fat diet than in those on a low-fat diet
have been reported [101].

Food composition tables

Accurate food composition data are needed for cal-
culation of the vitamin A intake of a population from
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Jietary surveys and for the selection of foods rich in
vitamin A for education programmes. Food compo-
sition tables contain crude nutrient values from the
chemical analyses of foods. with no allowance for the
piological utilization of the item [86], so these values
are estimates at best. The limitations of vitamin A and
provitamin A nutrient values in existing tables have
peen reviewed [6], but several issues deserve men-
tion.

The different units for expressing vitamin A activity
have created confusion. [n the recent USDA Hand-
ook No. 8. vitamin A actwity is presented as both RE
and U [103]. FAO tables list values in micrograms of
retinol or B-carotene equivalents (14, 21, 104). as do
other food composition tables 16, 105], which allows
the user to differentiate between preformed vitamin
A and provitamin A activity or to calculate total vita-
min A activity. Somg tables present total vitamin A
activity in RE [106]. Other tables are not as tlexible or
accurate in terms of vitamin A activity [6]. It has been
common practice to assume that 1 U of retinol is
equivalent to | IU of B-carotene, and then to group
the values for vitamin A and provitamin A together
(40]. The vitamin A activity values in the Latin Amer-
ican food composition table [107] were recalculated
into micrograms of retinol, B-carotene. and other
carotenoids [19] based on the FAO table that esti-
mated the distribution of provitamin A and pre-
formed vitamin A in different foods [104]. Simiiarly,
other food composition tables have reconverted
original nutrient data from [U to RE using this dis-
tribution table [14, 21]. Recalculations were done
using data from outdated methods in which many of
the original data were analysed in the 1940s and
1950s (6).

The AOAC method for provitamin A determina-
tion is not adapted to the complexity of carotenoid
profiles in certain foods, so many of the values, parti-
cularly those in fruits, are overestimates of the actual
vitatain A activity. A comparison of values from
USDA Handbook No. 8 [103] with HPLC analysis of
the same foods revealed substantial differences in
fourteen items. with nine overestimated in the hand-
book and five underestimated [64]. Discrepancies
attributable to outdated methods were also dem-
onstrated in the Thai food composition table {108].
Using 108 dietary records of 24-hour recalil, total diet-
ary intakes of macronutrients and micronutrients
were caiculated from nutrient data from the table and
compared with direct chemicai analyses of the foods
using HPLC. Estimated vitamin A intake in RE as
calculated from the table was 243% greater than that
calculated from the chemical analyses. The greatest
discrepancy occurred in vitamin A values for fruit
intake—a 203% estimate. Preformed vitamin A
sources (eggs and poultry) were in greater agreement,
with the overall modification shifting the percentage
contribution of total RE to the retinol sources.

As current food composition tables give little in-
formation on the carotenotd profile or the stereoiso-
mers of retinol or carotenoids, assumptions need to be
made about the contnbution of the food item to the
total vitamin A activity. These are not made uniform-
lv across all food tables {56]. For example. original
data presented as total carotenes have often been con-
verted to [U by the arbitrary division of one-third part
B-carotene and two-thirds parts other carotenoids
[23].

Use of appropriate sampling procedures reduces
sampling vanance. with the nutrient value represent-
ing a mean [38]. Caution must be exercised when
comparing values from samples with different sam-
pling and handling procedures [63]. yet these differ-
ences are inherent in food composition tables. As re-
viewed by Moore [12], reproductive cycle. age, and
the species of fish are sources of marked variation in
preformed vitamin A actwity of fish oils. but these
factors are rarely given consideration in the food
tables. When nutrient values from locally analysed
foods are not available, food composition tables may
use values from other regions. which increases the
probability of error, given the geographical variation
in nutrient content of foods. This has been demon-
strated in provitamin A activity values by comparng
Turkish with American dried apricots [109]. The
Latin American food composition table [107], for ex-
ample, inciudes nutrient values from the USDA
Handbook No. 8§ [110] and FAO pubilications of 1949
[111]. However, as mentioned in numerous nutrition
studies, a complete database for provitamin A and
preformed vitamin A values for locally available food
items is often lacking {31, 112].

Summary

(1) Vitamin A activity in foods is currently expressed
as retinol equivalents (RE). Conversion rates from
the carotenoids to retinol adjust for certain factors
affecting absorption and utilization, but have yet to
address differential vitamin A activity due to
isomerization.

(2) HPLC is currently the preferred analytical tech-
nique for determination of preformed vitamin A and
provitamin A, given the discrepancies in provitamin
A values found using earlier techniques.

(3) Natural sources of variation, notably soil pH,
rainfall, seasonality, genetic diversity, and stage of
maturation, create large ranges in the preformed vita-
min A and provitamin A contents of foods consumed
in the diet.

(4) Preformed vitamin A and provitamin A con-
tents of foods are reduced during food preparation.
although nutrient data are inconsistent among stu-
dies. Isomerization of the carotenoids during proces-
sing results in lower biological activity, which has im-
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portant implications for the promotion of foods rich in
provitamin A.

(5) Both absorption and utilization of preformed
vitamin A and provitamin A are improved with con-
current dietary intake of fat. protein, vitamin E. and
zinc. Other physiological and dietary factors may also
influence the efficacy of carotenoid and retino] utiliza-
tion, but the mechanisms have vet to be clarified. This
points to the need tor complete food intake data. and
possibly for the promotion of additional food items
rich in other nutnients, notably fat, to optimize the
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Editorial introduction

Food sources of vitamin A and provitamin A

Harriet V. Kuhnlein

Hypovitaminosis A 1s considered one of the maijor
nutritional deficiency diseases affecting populations in
developing regions. with 73 countries having been
identified as potential endemic areas {1|. Vitamin A
deficiency affects multiple physiological svstems. but
most of the prevalence data are on documented
xerophthalmia. the series of ocular diseases associ-
ated with a severe deficiency of vitamin A [2]. Prob-
lems of deficiencv have been documented in Bang-
ladesh [3-5]. India [6. 7], Indonesia {8, 9]. Nepal [10].
the Philippines (8}. and Thailand {11}. Data on the
prevalence of hypovitaminosis A have only recently
become available for other regions of the world. in-
cluding the African conunent {12-15], Latin America
[16, 17], and the Mediterranean [1}, and suboptimal
intakes of the nutnent have been reported among in-
digenous populations in northern Canada [18].

The prevalence of hypovitaminosis A is not uni-
formly distributed across regions or within popula-
tions. Physiological factors influencing the vitamin A
status of an individual have been documented. but the
mechanisms are still not clarified [19, 20]. Less em-
phasis has been given to ecological, economic. and cul-
tural factors that influence the intake of natural food
sources of moderate and high vitamin A activity. Con-
sideration of these 1s essential in the identification of
high-risk groups and of temporal factors that create
periods of greater risk of deficiencv in order to imple-
ment successful long-term prevention programmes.

Three major programme strategies have been de-
signed to prevent and control the problem of vitamin
A deficiency: periodic oral dosing, fortification, and
dietary modification [21]. Prophylaxis programmes
evolved with an expanding literature that revealed
widespread prevalence of vitamin A deficiency [22].
Whereas initial efforts using high-dose vitamin A
supplements were designed to reduce and control
xerophthalmia. there 1s now concern for popuiations
at risk in whom there are not vet the overt clinical
signs of the disease [23]. Once clinical signs appear in
the form of night blindness and drvness of the con-
junctiva. the course of the deficiency 1s rapid [24].

Poor growth. anaemia. and increased susceptability
to infection are now associated with hvpovitaminosts
A in preschool-aged children [25]. Vitamin A has a
well documented role in the human immune re-
sponses [19]. which has implicauons for treatment of
diarrhoeal diseases and measles [26. 27]. A Guatema-
lan study also suggests that there 1s a positive associa-
tion between vitamin A levels in umbilicai cord serum
at deliverv and birth weight [28].

Administening penodic oral doses of 200.000 inter-
national units (IU) of vitamin A to preschooi-aged
children (with half doses for infants 6-12 months old)
and a single dose within one month after delivery to
lactating mothers is the most straightforward ap-
proach to treating, as well as preventing. xerophthal-
mia in endemic areas [29]. The underiying principle
of this approach is to boost liver stores of retinol.
Breast milk provides adequate vitamin A intake in in-
fants exclusivelv breast-fed for at least the first six
months of life [30]. UNICEF-distributed capsules are
currently incorporated in prophylaxis programmes,
including those in Bangladesh, Brazil. India. the Phi-
lippines, and Indonesia (3, 21, 31-33]. A low rate of
coverage, failure to .rget those at risk, failure to sus-
tain coverage, and poor nutntional status and socio-
economic conditions are cited as the major limitations
of this strategy. Likewise, while fortification of ¢ "~od
vehicle with vitamin A has demonstrated success in
clinical tnals [32, 34]. unstable economic and political
svstems have interfered with the sustained imple-
mentation of this strategy at the national level [35].

Although periodic oral dosing and food fortification
have had documented success and have established
their ment 1n prevenung nuinitional blindness. they
are also considered expensive. temporary solutions,
Long-term intervention through dietary modification
of the intake of fends rich in provitamin A and vita-
min A (21. 22. 35] is more effective. Among the ben-
efits of promoting such natural food sources is that
they provide concurrent intake of other nutritive and
non-nutritive substances that contribute to the pre-
vention of illness. an example being fruits and vege-
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tables that are currently tnierred to provide protection
against certain tvpes of cancer {36]. Another benetit 1s
the avoidance of the potential toxicity associated with
the overconsumption of vitamin A suppiements {37).
Thorough cost-benefit analvses ot the three strategtes
to prevent and control vitamin A deficiency have vel
to be made.

Histonical accounts. as reviewed by Sharman [38]
and Wolf [39]. document that nmight blindness has
been successtully treated with the intake of vitamin
A-nch foods. PCWWM
process. iniuatee-by-eduestrom T Thorees which has
been given low priority in most vitamin A interven-
tion programmes (4, 33]. Promoung dietarv change
requires idenufying and quantifving natural foods that
are rich in vitamin A and provitamun A. in conjunc-
tion with foods rich in nutrients that interact with vita-
min A uptake and bioavailability {40]. However. as
demonstrated by the prevalence ot xerophthalmia in
regions with abundant food sources of vitamin A [1.
2|, the emphasis cannot be limited to 1dentifying and
producing the food item. Physiological factors such as
protein and zinc status also affect the absorption and
metabolism of vitamin A {20]. Dietary fat. fibre in-
take. and the amount of carotenoid in the diet also
influence the utilizauon of vitamin A. Food availabil-
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Factors influencing vitamin A intake and
programmes to improve vitamin A status

T. Johns, S. L. Booth, and H. V. Kuhnlein

Factors influencing the dietary intake of
vitamin A

Differential intake of provitamin A and preformed
vitamin A can be explained in part by the natural vari-
ation in the nutrient content of individual foods. It is
also determined by dietary beliefs and practices. In
the first part of this paper, the seven general food
categories presented in the preceding paper (1] are
explored in terms of factors influencing their intake.
The discussion of each category is divided into four
sections: inclusion in the diet. exclusion from the diet,
seasonal factors. and economic factors.

The sections eatitled “Inclusion in the diet” provide
summaries of documented use of food items rich in
vitamin A activity. In some societies. ce.:rin foods
are prescribed as preventive measures or as treatment
for iliness {2]. Traditional beliefs and practices in
many societies are being modified by the influence of
the media and government programmes (3, 4). so that
both historical and contemporary factors contribute
to actual dietary intake. This extends to methods of
food preparation which modify the vitamin A activity
estimated in the raw form.

Exclusion of a food item rich in vitamin A activity
from the diet can refate to dietary beliefs, although
this effect is usually limited to certain sectors of the
population. Certain foods are often proscribed from
the diet in response to alterations in physiological sta-
tus, e.g. menstruation, pregnancy and lactation, and
iliness. Ecological factors such as climate. soil and
water, and gen-ral environmental integrity al} affect
the availability of a food item, particularly in regions
where transport and storage facilities are not well de-
veloped. The availability of time is a determinant of
food consumption. particularly time to gather and

The authors are affiliated with the School of Dietetics and
Human Nutrition in the Faculty of Agncultural and En-
vironmental Sciences at McGill University in Montreal.
Canada.

prepare food. Cross-cultural differences in parental
control and dietary beliefs influence th2 timing of the
introduction of foods rich in vitamin A activity during
the weaning period. and the quantity ingested (5-8].
This has important implications for the vitamin A sta-
tus of infants and children. whose liver stores of vita-
min A are more rapidly depleted than those of aduits
and v/ho can eat relatively small quantities of food.

The avatlability of foods rich in vitarn A activity is
often seasonal. For example. in some regions the
rainy scason i1s marked by an abundance of wild leafy
greens. When liver retinol stores are low or vitamin A
status is compromised by diseasc, seasonal fluctua-
tions can lead to pzriods of greater risk of hypovitami-
nosis A.

Dietary intake of foods rich in vitamin A activity is
also determined by economic factors. Vitamin A in-
take is positively correlates with household income
level [9]. This correlation is most evident when pro-
vitamin A and preformed vitamin A food sources are
not readily available ["'). Market value is also linked
10 issues of social status associated with a given food
item.

The literature about food beliefs and practices re-
lated to vitamin A intake is multidisciplinary. The
sources consulted for this review include the following
kinds of materials:
nutrition surveys in regions where xerophthaimia is
endemic.
evaluations of programmes designed to improve
vitamin A status in target populations.
clinical and case studies of xerophthalmia.
anthropological studies of dietary practices in
various societies,
general reviews of dietary beliefs and practices,
studies of traditional medicine that include dietary
prescriptions and proscriptions.

(In addition, some of the information from Guate-
mala and East Africa is based on the personal obser-
vations of the authors.)

The available literature has at least four significant
w.nitations for our purposes:
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(1 Nutritional data are often lacking, so that we
have had t0 make assumptions _about the potential
vitamin A activity of the foods being discussed. This is
problema(ic in light Qf Fhe \\fldg range of natural varia-
tion in vitamin A activity within spectes of animal and
plant foods. ,

(2) Wild foods. particularly local green leafv vege-
tables and fruits. are often overlooked in dietary sur-
vevs. It 1s hard to evaluate the dietary intake of pro-
vitamin A of children who eat fruit outside the home.
As a consequence. the intake of foods rich in vitamin
A activity is often underestimated. The same dilemma
occurs when other foods are eaten outside the home
(e.g.. at the kill site for game, or at the market).

(3) Some authors do not include scientific names.
or even the common names of foods. in their discus-
sion f dietary practices. It is impossible to differen-
tiate poor from excellent sources of vitamin A within
the commonly used categories of “vegetables™ and
~meat.” Likewise, differential dietary practices are
observed in different ethnic groups within the same
region, or within the same ethnic group in different
communities. When authors do not give details on the
specific ethnic group and the locaton of the study.
generalizations are often erroneousty made.

(4) Anthropological studies cover both reported be-
haviour and statements of beliefs and attitudes but
rarely include reports of direct observations. There
are important differences between reported practice,
which tends to fit the ideal or norm, and real practice.
Furthermore, although the statements of belief may
be true, there is not always a direct relation between
belief and practice. This is why it is s0 important not
to assume that beliefs and attitudes dictate the way
people act, especially in regard to food.

Given the diffuse distribution of literature pertain-
ing to food choice and intake. the references cited
should of course not be interpreted as an exhaustive
evaluation of all dietary beliefs and practices asso-
ciated with foods rich in vitamin A activity. The dis-
cussion highlights factors that have a documented
influence on vitamin A intake, and the differential
nature of their influence. Most of the examples cited
are very specific and cannot be extrapolated to other
populations. This emphasizes the necessity of evaluat-
ing the dietary practices of a group targeted for vita-
min A intervention programmes before promoting
natural food sources rich in vitamin A activity.

Green vegatables, algae, and flowers

Inclusion in the diet

The literature makes ample reference to the dietary
use of green leafy vegetables. particularly of gathered
wild species.

Leaves of tuber-producing plants are used for

sauces, and wild greens make up 80% of the total
vegetable intake among certain groups in Tanzania
{10-12]. The Bemba and Lamba tribes in the Zambe-
zian woodlands identify 241 edible wild species. and
boiling the leaves is the most common method of
preparation [13).

Among the Twi-speaking people in Ghana..the
leaves of cocovam are eaten regularly. The consump-
tion of cassava leaves, however, is low: more often
they are fed to poultry and other livestock [14].
Gathering is not an organized activity but s practised
by both men and women during the course of farm
work.

Among the Tswana of Botswana, gathering is a
female activity, and the plants within the village are
rejected to avoid possible coatamination by human or
animal faeces [15]. The young plants are eaten fresh
or are sun-dried after cooking and then shaped into
cakes that can be stored up to three years. The chil-
dren of this tribe also eat the flowers ot certain species
of wild plants.

Among the Oto and Twa of Zaire. members of
both sexes participate in gathering, which includes the
collection of honey. tubers. and caterpillars in addi-
tion to green leafy vegetables [16]. In some societies
in Zimbabwe, both women and children gather greens
that are then eaten in cooked form or are dried for
storage in anticipation of drought [17]. Among the
Luo of Kenya, leaves are voiled until dry, or the
water is discarded. and Magadi soda is somettmes
added to soften the leaves [18].

In rural Malaysia, 72 species of edibie wild greens
have been identified in the diet [19], which contradicts
earlier literature claiming that green ieafy vegetables
are only used for “taste” {20]. Consumption of the
flower of the banana by children has also been
documented in this region.

Among the Gujarat in India. flowers are eaten to
satiety [21]. In northern India, the green leaves of
root crops are eaten; in the southern part they are not
{22].

In certain regions of Mexico, green leafy vegetables
are considered the main source of vitamin A [23]. It
has been suggested that variation in preference for
different species of wild greens among populations in
Oaxaca. Mexico, may refiect differences in availabil-
ity according to ecological conditions and agricultural
practices [24], whereas in Tlaxcala. Mexico. selective
weeding encourages growth of preferred species of
wild greens [25].

Several indigenous groups in western Canada use
the fronds of certain species of algae to gather herring
spawn. which are then eaten together [26]. Other spe-
cies of algae are consumed in various forms. including
fermented and dried. The young leaves of species of
the celery family are preserved in seal oil by the
Inupiaq Eskimos of Alaska and eaten year-round.
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Dettwyler and Fishman [27] noted that the infusion
of papaya leaf was used in at least one village in Mali
to treat night blindness in pregnant women. In Java. it
has been reported that the majority of women in-
crease their consumption of leafy green vegetables
during lactation to increase vitamin intake (28]. a
reflection of beliefs introduced by the media and gov-
ernment programmes. Among Greek immigrants in
the United States. certain species of greens are be-
lieved to be health-promoting during pregnancy and
post-partum {29].

The only case we have found mentioned of a society
in which a green leafy vegetable has high status is that
of the Wamiri of Papua New Guinea. who value taro
leaves as a feast food [30).

Exclusion from the dist

As a general rule, consumption of green leafy vege-
tables is not limited by dietary beliefs. but they are
underutilized relative to their availability and poten-
tial nutrient contribution. As pointed out bv Pereira
and Begum [22]. those dietary restrictions that do ex-
ist may be limited to individual species of plants. so
other species of greens could be substituted in pro-
moting this category of foods rich in provitamin A.

Among the Yoruba in Nigeria. 57% of pregnant
women were reported to avoid a green called “bitter
leaf” because it tastes bitter [31]. Three reasons are
given why pregnaat women in certain regions of the
Gambia do not eat enough greens: the greens dilute
sauces; they dislike the taste; there is not enough time
available for gathering greens [32]. A time constraint
was also mentioned in reference to a generally low
intake of greens among the Hopi of Arizona [33).

Several programmes under the auspices of Helen
Keller International that are promoting the use of
provitamin A-rich foods have been hampered by a
consistent belief that infants are unable to digest
green leafy vegetables [S~8]. Mothers claim that the
greens cause indigestion and diarrhoea because the
infants’ gut is immature. In contrast, older children in
these same areas are not restricted in their intake of
leafy vegetables as it is assumed that their digestive
system is sufficiently mature to digest greens.

Most dietary restrictions on green leafy vegetables
are limited to women of child-bearing years. In Java.
leaves of sweet potatoes are restricted for young. un-
married girls, as are other species for adolescents of
both sexes [28]. In Telegana, India. most foods. in-
cluding green leafy vegetables, are restricted 3 to 30
days post-partum [34] but are then prescribed during
lactation. In Hawaii, there are dietary restrictions for
individual species of algae. but they were not detailed
by the author [35].

Another concept of dietary restriction is encoun-
tered within the humorat classification of foods, the
most weli-documented being the “hot-cold” classifica-

tion. The humoral theory of disease is based on the
principle that diseases are caused by imbalance. so
treatment is designed to restore the balance [36].
Molony [37] reports that a systematic coding system is
used in assigning a classifcation to individual food
items. These cultural classifications exhibit intracul-
tural vanation and are subject to rapid modification
through culture contact and cultural diffusion. Latin
American immigrants in the United States generally
classify greens as "cold” [38], as do societies in Guate-
mala (39], China (40}, and Malaysia [41]. The implica-
tions of a “cold” classification relate to proscription
during illness and certain seasons. In Malaysia it is
thought that “cold” foods delay recoverv from illness
and that excess consumption can cause diarrhoea and
tever. These foods are avoided during the rainy sea-
son, when the individual feels cold. and post-partum.
In contrast, the certain species of greens. such as mus-
tard greens, are classified as “hot” and are avoided by
pregnant women [41]. Excessive intake of these “hot"
species is thought to cause sore throat or fever.

In Zimbabwe {11] and the Philippines [42]. there
are inadequate plant resources because of deforesta-
tion, a shift to an agriculturai economy and mono-
cropping, and overpopulation. This leads to a decrease
in intake of green leafy vegetables without substitu-
tion of other vitamin A sources. In contrast, green
leafy vegetables are abundant but are underutitized
by populations in Liberia [11], India [22], and Papua
New Guinea [43] and among the Quechua in Peru [44]
and the Haustec in Mexico [45]. Among nomadic
tribes in Afghanistan, green leafy vegetables are
eaten by children but are not an important dietary
item for adults [46]. Nomads in Iran do not eat them
(47). Likewise. while edible algae are available, they
is not eaten by the Seri of Mexico [48).

Members of the Jain religous group in south Rajas-
than, India, do not eat wild greens durning the rainy
season despite their availability. because they believe
that preparation/consumption of these greens would
result in the religiously undesirable death of worms
living on the plants (P. Sundaram, personal commu-
nication).

Soasonal patterns

Most accounts of green leafy vegetable intake make
reference to seasonal availability and consumption.
The diversity of available edible species increases in
the rainy season, as, for example, was documented in
the Zambezian woodland [13). In regions of the Gam-
bia. green leaves make an important contribution to
total vitamin A intake during the non-mango season,
which is between July and November [49]. Among the
Sandawe in Tanzania, greens are gathered during the
December-to-April rainy season and then dried and
stored for later use [12]. Among the Oto and Twa in
Zaire, while most species of wild greens ‘re eaten
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during the rainy season. lher; 1s an increased con-
sumption of cassava leaves during the dry season [16].
In societies in which people buy their greens from the
market. such as the urban populations in Iraq, there is
also an increase n intake of green leafy vegetables
duning summer months when they are abundant and
jow in price [30]. This fluctuation in the intake of
greens does not occur in the United States [S1]. norin
the Twi-speaking regions of Ghana [52].

Economic considerations

There are few accounts of green leafy vegetables hav-
ing an important economic role. although they are
often used during periods of food shortages and eco-
nomic constraints. Reliance on gathered plant sources
would allow for greater expenditures on other foods.
The Bemba and Lamba tribes are said to have an im-
portant retail trade in cassava leaves [13]. In at least
one community in Ethiopia where there is no docu-
mented xerophthalmia and the average intake of
greens among children is three times per week, the
production and selling of leafy green vegetables is the
responsibility of local prisoners (53]. With extensive
urban mugration from the rural areas. certain species
of greens are becoming important crops in urban mar-
kets in Guatemala, Kenva, and Tanzania. Shoots of
the ostrich fern, commonly referred to as “fiddle-
heads,” are cooked or frozen for later use by some
indigenous groups in Canada {26). However, they are
gaining such popularity as a specialty food among
non-indigenous groups that the wild population of this
species is being depleted.

Most references to economic issues associated with
leafy vegetables refer to social status. In Hyderabad,
India [54]. Swaziland [S5]. and the highlands of Mex-
ico [56], white green leafy vegetables are part of the
traditional economy, their consumption is associated
with poverty. Therefore consumption of wild greens is
inversely associated with economic prosperity. In
Tanzania. vegetable intake. hence provitamin A in-
take, may be higher in the “lean” season than after
the harvest, which reflects the inferior status associ-
ated with these plants (57]. In contrast, in Iran there is
higher consumption of green vegetables with in-
creased economic status [58].

Fruits

Inclusion in the diet

In Indonesia, mangoes and papayas are introduced
early in the weaning process, with a positive correla-
tion between intake and the absence of xerophthaimia
[59]. Among the Malays, fruit is eaten in substantial
quantities by pregnant women [19]. Wilson [60] sug-
gests that there is a global dietary belief that promotes
the intake of those foods for which there are cravings

during pregnancy. fruits being one of the more com-
mon food groups. When these cravings are not met. it
is generally believed that marks will appear on the
newborn that resemble the fruit not consumed.

There are numerous references to the populanty of
fruit among children because of its sweet taste and
soft texture. As fruits are often classified as food for
children. there appears to be little competition with
adult members of the household for them. In the
Taita Hills of Kenva. where xerophthalmia has not
been documented, fruit is eaten as a snack or as a
meal replacement, especially by children [61]. In sea-
son. children eat fruit on an average of seven or more
times per week. while adult women have an average
weekly intake of one piece of fruit. Assignment to
tasks outside the house allows the children to forage
for these fruits, of which 97 species are classified as
edible. Not all edible species are actually eaten: differ-
ent species may be preferred by members of different
ethnic groups within the the same ecological region.
The concept of fruit as “children’s food” is also found
among the Mbuti in eastern Zaire [62], in Swaziland
[63], and in regions of Mali where treats purchased at
markets for children include provitamin A-rich fruits
such as mangoes and papayas [27].

Fruit use has apparently not been affected by de-
forestation in the Condo area of Zimbabwe, where
fruit consumption is correlated with a shortage of
cultivated resources and is not in synchrony with the
fruiting season |[3).

Among the Tiruray in the Philippines, immature
papaya is used as a vegetable, whereas mature papaya
is eaten as a fruit {42]. Differential preference for
ripeness in mangoes among Gambian women affects
the nutrient intake since provitamin A activity varies
with the stage of maturation [32].

The Seri of Mexico have numerous methods of pre-
paring fruit for consumption. as described by Felger
and Moser (48], although some species are consumed
raw. In a Jivaro community in the Amazonas depart-
ment of Peru. plantain is usually prepared by boiling
or by roasting over coals [64]. At least 17 varieties of
bananas and plantain have been documented in the
diet, and these fruits are introduced into the diet by
one year of age. There are numerous reports of con-
sumption of berries in the form of jam or jelly among
indigenous groups in Canada [26]. The Wood Cree
eat cranbernies raw, stewed, or served with fish and/or
meat, or mix them with boiled fish eggs, liver, air
bladders. and fat. There is frequent mention of plant
foods being eaten with fat or oil. which is a suitable
vehicle to increase the absorption of the provitamin A
they contain.

In the Condo area of Zimbabwe. fruit is eaten for
its perceived nutrient value (61% of those inter-
viewed) and/or taste (52%) [3]. Among the Yoruba in
Nigeria, plantain and papaya are perceived as being
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nutritious for pregnant women by 91% and 59% re-
spectively of women interviewed (31). In Tamil Nadu
in India, green plantain is eaten by some at puberty
for a strengthening effect, whereas it is avoided by
others because it is believed to have a weakening
effect [65].

Exclusion from the diet

In Java. fruits are restricted for voung unmarned
girls, infants. and adolescents. and also for women
during lactation because it is thought that negative
effects will be passed through the breast milk to the
infant {28]. Among forest-dwelling tribes in Gujarat
in India there is also some avoidance ot fruits by lac-
tating women for fear of gastrointestinal upset in the
child, showing a similai concept of the transfer of the
effect of the restricted food frum the mother to the
infant via the breast milk {21]. Forest fruit is not given
to infants in Gujarat for fear of choking the infant. In
contrast, older children eat fruit to satiety, although
these fruits are proscribed during iliness.

Among the Yoruba in Nigeria. papaya is restncted
for barren women because sterility is thought to be
caused by worms, and papaya and other sweet fruits
are considered to be delicacies for worms {66]. Like-
wise, these fruits are restricted for individuals with
helminthic infection. Papayas as weli as mangoes are
avoided during pregnancy in Tamil Nadu. India,
where these fruits are classified as “hot” and thought
to have the capacity to induce abortion {67]. This has
also been documented among the forest-dwelling
tribes in Guijarat [21] and among the Jain religious
group in south Rajasthan, India (P. Sundaram, per-
sonal communication). In contrast, in Malaysia.
papaya is classified as “cold” [41], and its intake is
restricted because it is believed to aggravate illnesses
classified as “cold,” examples being malana and
xerophthalmia [68]. Among different ethnic groups
interviewed in the United States, particularly those
from northern Mexico, fruits are classified as “cold”
and therefore are avoided duning menses {38]. Toma-
toes are also avoided as they are believed to cause
menstrual blood to congeal in the uterus, causing
cancer. Chili is classified as a "hot" food in Malaysia
and is considered a cause of stomach-ache, diarrhoea.
fever. and sweating [41].

Soasonal patterns

Most descriptions of fruit intake make reference to
the seasonal availability that creates perivis of vari-
able risk of hypovitaminosis A. The increase in pro-
vitamin A intake attributable to the mango season in
regions of Brazil confounded the evaluation of the im-
pact of a prophylaxis programme in the same region
(69]. In the Taita Hills in Kenya, papaya 1s availabie
year-round, whereas most fruits are limited to the
period between March and August {61}. This is a pat-

tern similar to that observed in south-eastern regions
of Ghana [14]. Seasonal variation is also evident in
the Gambia. where the mango season coincides with
the season for red palm oil [32]. In contrast. in the
United States consumption of specific raw fruits is
seasonal but the availability of canned and dried
fruit allows for vear-round consumption (S1].

Economic considerations

In Java. it has been observed that fruit intake is more
frequent among women in higher income groups (28].
Similarly, in Hyderabad. India. tomatoes are consid-
ercd a presties food and are eaten more frequently by
the wealthier segments of the population [54]. In Iran
fruits are consumed in low quantities because of eco-
nomic restraints {58). In contrast. children who gather
wild fruits in the Taita Hills in Kenya are abie to eat
these as an alternative to the high-priced commercial
snack foods asailable on the school compounds [61].

Plants with vitamin A stores

Inclusion in the diet

Most roots and tubers are devoid of carotenoid activ-
ity, so it is very difficult to identify dietary beliefs and
practices in the literature that affect provitamin A
intake. Plant ctorage organs have classically been
singled out in nutrition and anthropological studies
for their dictary protein and energy contribution to
the diet, with little emphasis on their potential con-
tribution to provitamin A intake. In view of these
limitations, dietary beliefs aid practices related to
plant storage organs are probably underrepresented
in this literature review.

Plant storage organs are of importance to numerous
African societies, and many different methods of
preparation are observed [13]. The most common
methods of preparation among groups in the Zambe-
zian woodland region are boiling and roasting over an
open fire. In the New Guinea highlands, sweet pota-
toes are the staple food, but “strong” tasting species
are not introduced into the diet of children until they
are two years old [43]. Species of the squash family
are also documented dietary items, but they are sea-
sonal in availability and consumption. In Hyderabad,
India, tubers are the least consumed of all plant
foods, but of these sweet potatoes are the most popu-
lar [54].

In the United States. carrots are ranked as the
second largest contributor to total vitamin A intake
{70]. Likewise in Ethiopia. in communities where the
prevalence of xerophthalmia is low. carrots make an
important contribution to vitamin A intake in chil-
dren {53]. In Egypt, carrots are consumed in pickled
form or are boiled and then eaten with potatoes be-
cause women argue that the crunchy texture presents
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difficulties. panicularl_v for children (Wahba. personal
communication). In contrast. carrots are usually
eaten raw as a treat in Mali [27]. Thls s problematic
for infants, who are often denied this nich provitamin
A source because mothers are concerned about possi-
ble damage to their teeth from the hard texture of
carrots. - _ '

A qucsnonnaire identifving dietary beliefs was used
in a low-cost housing resettlement 1n Papua New
Guinea [71]. Of the households interviewed. 13%
identified sweet potatoes as healthy for children and
12% also identified pumpkins as having healith-
promoting properties. During lactation. sweet pota-
toes were perceived as a healthy food (80% of all re-
Spondcnts), with 47% of tie respondents stating that,
in general. vitamin A-rich tubers ‘were preferable

food to plain rice.

Exclusion from the diet

Wwild roots and tubers are not widely consumed by the
Luo in Kenya. which may be related to avauability
[18). They are not eaten at all by nomads in Iraq {47].

Dietary restnictions are ocumented. with emphasis
on the classification of these foods as “cold.” as pre-
viously discussed. In Malaysia. the majonty of green
and vellow vegetables are classified as “cold.” and
consequently their intake is restricted because they
are believed to aggravate illnesses like malana and
skin infections [68). This includes the squash family,
members of which are classified as "windy” [41]. As
“windy" foods are thought to cause aching veins,
weak legs and bones and rheumatism. they are gener-
ally limited in the diet. A similar classification exists
among the Gujar~tin India. although pumpkin is clas-
sified as “hot," and its consumption is therefore gov-
erned by the beliefs relating to “hot" foods. Likewise
in Malaysia. tubers, including the sweet potato, are
classified as “hot” and are only eaten during the rainy
season, at night. or when the body feels cold [41]. As
a general rule, “hot"” foods are restricted for pregnant
women.

Seasonal patterns

In the United States, sweet potatoes. carrots, and
other vitamin A-rich vegetables are consumed year-
round, with few if anv seasonal fluctuations (51]. In
contrast, roots and tubers are reported to be seasonal
in their availability and intake in Iran and Papua New
Guinea [30, 58].

Economic considerstions

We encountered little mention in the literature of the
economic role plant storage organs may have for
those societies consuming them. However. according
to FAO food balance sheets, sweet potatoes are clas-
sified as a main staple food crop in Burundi. Kenya,
Rwanda, Tanzania, and Uganda [72). In Iran, it has

been noted that there is a lower intake of roots and
tubers among the low-income groups [58). Likewise,
their consumption is erratic in Ethiopia because of
constraints on cash flow [53). It was found that the
large inter-family vanation in the intake of plant
storage organs was explained in part by the family
purchasing prionity.

Plant oils

Inclusion in the diet

There is very little literature available on dictary be-
liefs surrounding the use of plant oiis other than the
documented use of red palm oil in certain regions of
Africa. Given the small quantities that are used in the
cooking process. they are particularly difficult to
quantify in a dietary survey [73].

Among the Mbuti of eastern Zaire. red palm otl is
used for cooking purposes whenever it is available
[62). The Oto and the Twa use palm oil as a base for a
sauce in which spiced cassava leaves are added |16].
In those communities in Nigeria and Zambia where
red palm oil is consumed regularly in the diet. xeroph-
thalmia is not endemic {74, 75]. In the Yoruba tribe in
Ghana and Nigeria, mothers are known to give one
teaspoon (5 g) of palm oil as a treatment to infants
with measles [76].

As discussed in the preceding paper [1], red paim
and buriti palm oil are the richest known sources of
provitamin A. While other plant oils have little if any
vitamin A activity, their contribution to vitamin A in-
take is important for the absorption of this nutrient
{77). Therefore. promotion of dietary fat should not
be limited to those oils known to be rich in vitamin
A activity, although the latter arguably would have
the greatest impact on improving dietary vitamin A
intake.

Exclusion from the diet

We have found no documented cases of dietary re-
strictions relating to plant oils, although in several
regions, including communities in Zambia [74] and
Liberia [11], red palm oil was available but not
consumed.

Seasonal patterns

In the Gambia, which has a well documented reliance
on red palm oil for cooking purposes, it is seasonal in
availability, coinciding with the mango season [32].
During this period between April and June. the aver-
age intake of vitamin A and provitamin A is at its
peak for the year.

Economic considerations

Red paim oil is expensive in mast regions because of
the labour-intensive processing required for the final
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product. As a consequence its dietarv use is often
limited by price and availability [27, 32|. In India.
when dietary fat in the form of ghee is prohibitive in
cost, groundnut {peanut) oil is used as an alternative
(54).

Milk, milk products, and eggs

Inclusion in the diet

Abrams [78] states that all human cultures include
some form of animal protein and fat in the diet. From
a survey of 383 cultures represented in the Food
Habits Survey of the Human Relations Area Files. of
the two classifications of animal produce most com-
monly consumed, Abrams tabulated 363 societies
consuming chicken meat and eggs, and 196 consuming
cattle meat and milk.

Reports of egg consumption are few in the litera-
ture compared to the numerous dietary restrictions on
eggs. In Tamil Nadu, India, eggs are prescribed at the
age of menarche, as they are thought to increase fer-
tility [65], although current economic constraints are
limiting this belief. In Nigena, only 14.5% of Yoruba
women interviewed considered eggs a healthy food
during pregnancy {31]. In Indonesia, eggs are the only
preformed vitamin A source consumed significantly
more by children who do not show signs of xeroph-
thalmia than by their vitamin A-deficient peers {73].
In China, preservation methods prolong the shelf life
of duck or hen eggs without substantially reducing the
preformed vitamin A content {79].

There is more documentation of the use of milk.
particularly among nomadic groups. In Hyderabad,
India, products used for the early supplementation of
breast milk include cow milk. buffalo milk. and com-
mercial milk preparations [54]. In this same region.
buttermilk is one of the few foods prescribed for
adults during diarrhoeal attacks. In Ethiopia. milk
makes an important contribution to the intake of pre-
formed vitamin A among children [53]. Both milk
and boiled or fried eggs are consumed with more fre-
quency by traditional hunter-gatherer groups in the
Philippines than by their peasant counterparts [42].

Among nomadic groups, milk and its by-products
have important dietary roles {46, 80]. Among nomads
in Uganda, the milk from cows, goats, and sheep is
consumed by the women and children who remain in
permanent settlements [11). Milk is made sour by the
addition of urine to facilitate storage. The use of sour
milk has been documented elsewhere, including Iraq
{50). Milk, yoghurt, and ghee are the only sources of
vitamin A for the nomadic tribes in Iraq, and are
mixed with bread or whole wheat [47]. Casimir [46]
describes in detail the methods of utilizing milk
observed among nomads in Afghanistan. Milk is not
allowed to boil when heated prior to souring. and this

is thought to preserve vitamins. Lactose-intolerant in-
dividuals consume fermented products like yoghurt.
Among the Masai in Kenya, the traditional diet is
cows' milk with maize meal, and milk is consumed
fresh or in tea [80]. Milk and butter are principle
weaning foods. introduced between 18 and 24 months
of age. Yoghurt is also consumed in large quantities
among the Masai.

Exclusion from the dist

Dietary restrictions relating to eggs are numerous,
particulary for women of child-bearing age. In Tamil
Nadu, there is a decrease in consumption of eggs dur-
ing the third trimester of pregnancy as it is thought
that they promote the growth of the foetus, thus
creating a diffcult delivery [67]. A similar dietary re-
striction applies to milk in Hyderabad [54]. Among
certain tribes in the Gambia, Uganda, and Tanzania,
eggs are restricted for women and girls as they are
thought to cause sterility. and among certain groups
in Zambia and Zimbabwe, eggs are restricted for chil-
dren up to seven vears old for fear of inducing convul-
sions [11]. The Masai do not eat eggs under any cir-
cumstances, although this pattern has been changing
recently among those who are becoming acculturated.
Among the Tswana of Botswana, eggs from 13 species
of wild birds are eaten by young males and occasionai-
ly by adult men, but are restricted for girls and women
of child-bearing age [15].

In Iran, eggs are classified as “cold,” so they are
eaten less during warmer periods. sometimes being
replaced by vegetable dishes [58). A survey of hunter-
gatherer societies [81] found restrictions on the con-
sumption of eggs during pregnancy among the Walbiri
(an Australian aboriginal society), during lactation
among the Inuit, and at menarche among the Hare
Indians. Among the Wamira in Papua New Guinea,
eggs are restricted for those individuals who have the
bird as their lineage totem [30]. Dettwyler and Fish-
man [27] observed dietary prescription for eggs in two
villages in Mali, where eggs were considered good for
the foetus and the pregnant woman; but in another
village eggs were restricted during pregnancy because
they were believed to cause a diffcult delivery. In this
latter community, it was also believed that eggs are
bad for children because they interfere with physical
development. In Honduras, milk and eggs are re-
stricted during gastrointestinal illness to “avoid con-
tamination of the intestinal wound" [82].

With respect to milk intake, Simoons [83] offers
three possible explanations as to why “non-milking"”
areas have emerged: lactose intolerance, a perception
of milk as an unpleasant secretion, and a view that it is
suitable only for feeding calves. In the Luapala Valley
in Zambia, milk and other animal products are not
available for consumption because of the presence of
the tsetse fly [74]. However, in some regions of Zim-
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pabwe. goat milk is available but not consumed [11].
[n some regions of Uganda. it is argued that milk
should not be mixed with any c-her foods, either in a
dish or in the stomach. so severil hours must pass be-
tween the ingestion of milk and other fords. Among
the Masai. whole milk is not given to infants because
itis thought that fat in the milk forms lumps that can
choke the child if it vormts [80).

Seasonal pstterns

[n the Gambia. milk and eggs are cor.sumed only dur-
ing the dry season [32]). Among nomadic tribes. milk

roducts are fermented and stored to augment the
diet during the dry season. when niilk production de-
creases [46]. This has aiso been demonstrated among
the Sandawe in Tanzania, where cattle struggle to sur-
vive durng the dry season [17). Among the Masal.
milk availability has seasona! fluctuations according to
rainfail and the number «f cattle owned by the indi-
vidual [80]. As permanent settlements are encouraged
by the government. there is even more of a decrease
in milk production during the dry season.

Economic considerations

The prices of milk. milk products. and eggs have been
cited as limiting factors in dietary intake. Eggs and
milk are sold instead of being consumed at the local
level in the Gambia (32}, in Hyderabad, India {54],
and in Amazonas, Peru [64]. Among the Fula tribe in
the Gambia. milk is often exchanged for grain and
housing during the drv season [11].

Fish

Inclusion in the diet

Among the Miskito of Nicaragua, dietary preferences
used to determine the intensity and frequency of
fishing expeditions [84]. This ethnic group distin-
guishes high-quality animal flesh, which it terms
“meat.” from lower quality “flesh.” which includes
certain shelifish. “Meat” is used to fulfil kinship ties
and obligations, and “flesh” is never served at impor-
tant meals. The Tiruray hunter-gatherers in the Phil-
ippines eat numerous freshwater species of fish,
whereas those shifting to a peasant lifestyle eat only
purchased dried fish {42]. /umcag the Wamiri of
Papua New Guinea. fish are the most stable source of
preformed vitamin A [30). Twenty species of freshwa-
ter fish, more than 50 species of saltwater fish. and
numerous shellfish are included in the diet.

Methods of preparing fish vary among societies.
Only boiled or roasted freshwater fish are consumed
in the Luapala Valley in Zambia [74]. As fish are
eviscerated prior to preparation in some societies,
most, if not all, of the preformed vitamin A is re-
moved. In south-eastern regions of Ghana. fish are
prepared by similar methods [14].

In parts of Mali. some women believe that fish oil
gives strength to the foetus {27]. Among Chinese in
Hong Kong. fish liver oil is used to treat baldness and
bronchitis and to prevent coughs and asthma {40}.

Exclusion 'rom the diet

Fish. being clas.ified as an animal product. are pro-
scribed for religous reasons among the Brahmin caste
in Tamil Nadu. India, [65] and among Buddists in
Hong Kong [40]. Likewise. fish are restricted at
menarche in Tamil Nadu for non-vegetarian women.
This has also been documented in Hyderabad. India
[54].

Among the Nootka of western British Columbia,
spring salmon. seal, bass. and whale are restricted
during lactation and at menarche [81]. Among the
Kisarwe in Tanzania. catfish are restricted for women
and girls of child-bearing age, with other fish species
restricted for this group among the Busoga and the
Buganda of Uganda [11}.

Although many restrictions relating to fish are re-
ported from Java. including one which associates fish
intake with worm infestation in infants. only 20% of
mothers interviewed reported knowledge or use of
dietary restrictions [28). In contrast, Kahn [30] gives a
detailed description of dietary beliefs that relate to
fish species, with some consumed exclusively by the
elders of the community, others only by men. These
dietary restrictions determine the fishing techniques
and scheduling, which is both a female and male
activity.

Species-specific dietary restrictions have also been
observed among the Miskito of Nicaragua. while
other ethnic groups in the region consume fish species
rejected by the Miskito [84]. Masai and Sambuni pas-
toralists in East Africa traditionally express a revul-
sion towards the consumption of fish.

Seasonal patterns

Among the Sandawe in Tanzania. freshwater fish are
caught in April and May and then are eaten in dried
form when the rivers dry up {12). The Wamiri have an
elaborate system of procuring fish in accordance with
the seasons [30). River fishing by the women of the
sommunity is only practised in the dry season, while
shellnsh are collected by women and children primari-
ly during the rainy season. Ocean fishing, which is
considered a male activity, is year-round.

Economic congiderations

The species of fish currently caught by the Miskito of
Nicaragua no longer reflect the dietary preferences of
the society [84]. With developing commercial markets
for different fish, the perception of what is valuable is
determined by what can be sold. Likewise. in the
Luapala province of Zambia. and among the Kigezi of
Uganda. fishing is a successful industry. but not
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enough fish reach the local level for consumption {11].
Dettwyier and Fishman [27] also found that in parts of
Mali fish are often sold for cash to buy other foods or
non-food items.

Organ meat and other meat

Inclusion in the diat

The few reports that we encountered that describe the
consumption of wild game make no mention of which,
if any. organs are eaten. For example, wild game is
caught. albeit erratically. in the Papua New Guinea
highlands [43]. among the Tswana uf Botswana (with
some fowl species valued only by the elders) [15]. in
Amazonas. Peru [64], and among the Ache in Para-
guay [85]. The viscera, particularly the liver. ot chic-
kens and other animals are consumed by groups in
Malaysia as a treatment for night blindness [68].
among the Tabora of Tanzania [11], and the Tiruray
in the Philippines [42].

A review of the focds eaten by groups in the cir-
cumpolar area makes numerous references to the
populanty of these vitamin A-rich foods. where raw
seal liver is prescribed for adults during illness [86].
However, many of the references cited are dated and
do not reflect current economic and political pressures
that are modifying the intake of traditional foods. The
traditional dietary sources of preformed vitamin A in
the Inuit diet are very high in vitamin A activity. lead-
ing at least one author to speculate that the form of
hysteria known as “pibloktoq” is a manifestation of
hypervitaminosis A [¢ . However, Doolan (88]
argues that the current shift to marketed foods among
northern native populations results in an inadequate
intake of vitamin A.

In some regions of Mali, pregnant women buy and
eat grilled chicken and fish in the market because
affordable quantities are too small to distribute
among the entire household [27]. Liver is eaten in
very small quantities, and then only on market day.
Children eat liver only with other foods.

Exclusion from the diet

Among the Kisarawe in Tanzania. the consumption of
viscera by pregnant women is restricted [11], as is the
consumption of wild game among the Yoruba in
Nigeria [31]. Landy [87] did not encounter dictary
proscriptions among the Inuit, although there is men-
tion of the Copper Inuit’s rejecting kidney. consider-
ing it food for dogs [86]). Among the Yoruba. chicken
meat is proscribed for those diagnosed with sickle cell
anaemia as it is believed that fowl bones intensify the
aching associated with the disease [66].

Saasonal pstterns

Among the Masai in Kenya, meat consumption is sea-
sonal (80). Two factors determining intake are the

number of diseased or dead amimals used for con-
sumption and the timing of ceremonies. However,
liver flukes, which are endemic in the region can make
beef liver. at least, inedible.

Among the Baffin Inuit. consumption of ringed seal
liver and other viscera is variable, both seasonally and
from vear to vear (89].

Economic considerations

No discussion of economic value or constraints on
the consumption of organ meat was found in the

literature.

Summary

(1) The evidence strongly reinforces the significance
of both intercultural and intracultural diversity with
respect to dietary inclusions and exclusions. The same
foods are subject to very different interpretations in
different culturat settings. Thus. the selection and
consumption of vitamin A-rich foods appears to be
highly situation-specific. which points to the need for
locally relevant data.

(2) Dietary prescriptions and proscriptions are
structured in relation both to normal physiological
status and to the prevenuon and management of
illness.

(3) Seasonality in the utilization of vitamin A
source foods appears to be significant in many, per-
haps the majority, of geographical-cuitural settings.

(4) Economic restraints may be significant not only
in relation to the relatively more costly preformed
vitamin A from animal food sources, but also with
respect to provitamin A from plant sources. Specific
foods may be prohibitively costly. or they may be
avoided because of their association with poverty.

Programmes to increase the
consumption of natural food sources
of vitamin A and provitamin A

Several reviews of programmes designed to eradicate
vitamin A deficiency are available {90-95], including
summuaries of the activities being implemented or
proposed by major international agencies and non-
governmental organizations.

While the long-term goal of bringing about sus-
tained dietary change to improve vitamin A intake
is proposed for most programmes, few such pro-
grammes have been implemented [96]. Programmes
that have published evaluations have demonstrated
varying levels of success. However. programme
strategies and summaries are difficult to obtain. and
the operational details rarely appear in publicly ac-
cessible literature. Therefore. the programmes de-
scribed in this section should not be interpreted as an
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exhaustive list of ail of those designed to incr.ease the
consumption of natural food sources of vitamin A and
provilami" A. Instead, a selection of programmes
is used to illustrate the problems encountered. In
paniculal’v the gardening. and ‘nutntion education
approaches 10 improving dietary intake of provitamin
A are stressed. as are alternative approaches that
show promise in achieving the goal of sustained diet-

ary change.

Promoting gardening activity

The promotion of community. school. and household
gardens. and especially the cultivation of foods rich in
provitamin A activity, is currently one of the more
common strategies to promote dietary change. This
strategy has been reviewed by Brownrigg [97]. It has
been one component of current or proposed pro-
grammes supported by the ministries of health in
Guatemala [98]. Brazil [99), and Mali [27], and else-
where. [n most countries, programmes are collabora-
tive with other ministries. international agencies. and
jocal institutions {92]. In Bella Coola. Bnitish Col-
umbia. Canada, a traditional plant food garden a5 2
source of vitamin A and several other nutrients was
successfully promoted [100]. In Guatemala, promo-
tion of local foods rich in vitamin A activity has in-
volved collaboration at the national and international
levels, including the ministries of Health and Educa-
tion, the United Nations Children’s Fund (UNICEF).
the International Eve Foundation. the US Agency for
International Development (USAID). the Institute of
Nutrition of Central America and Panama (INCAP),
the National Committee for the Blind and Deaf, and
the University of San Carlos, among others [98]. Be-
fore regional planning and implementation of the gar-
den projects were undertaken, nutrition and anthro-
pological surveys were conducted at the household
and community levels to identify local food sources,
food habits relating to provitamin A-rich foods. and
marketing behaviours {101].

The collection of preliminary data on dietary incake
and attitudes towards health, food. and vitamin A de-
ficiency has been given more importance by certain
agencies. and this may help to reverse an otherwisc
poor record of success among gardening projects [97].
The International Vitamin A Consultative Group
(IVACG), for example, has published a simplified
approach to the assessment of dietary intake of pro-
vitamin A and preformed vitamin A to identify high-
risk groups or regions. to identify culturally accept-
able foods. and to evaluate programines designed to
increase the intake of foods rich in vitamin A activity
(102).

A recent evaluation of food beliefs, food habits,
and attitudes towards health in Macina. Mali. con-
firmed the value of muitidisciplinary collaboration in

projects designed to eradicate vitamin A deficiency
{27). The evaluation demonstrated that villages in
which CARE had gardening and nutrition education
projects had a greater comprehension of and receptiv-
ity to the concept of preventing vitamin A deficiency
by using provitamin A and preformed vitamin A~rich
foods. Recommendations were presented for nutri-
tion education. including specific dietary behaviour
targeted for change and recommendations for mass
media strategies. For example. older women had
more time available for gardening, so it was recom-
mended that programmes promoting this activity be
directed towards this group.

Factors limiting the success of the gardening ap-
proach to increasing the intake of provitamin A in-
clude limited access to water. attack by pests. con-
sumption of plants by domestic animals, limited
availability of seeds and gardening equipment. and
the promotion of inappropnate food items [27, 92,
95]. Shrimpton {99] argues that. in Brazil, the promo-
tion of introduced vegetables that are lower in pro-
vitamin A activity than local species has diverted re-
sources. including seeds. fertilizer, and water. from
the indigenous foods. With projected increases in the
percentage of functionaily landless people and those
living in poverty. access to land for gardening wiil also
become increasingly difficult [92).

Nutrition education

Nutrition education is often incorporated into garden-
ing projects and is provided at health centres in con-
junction with the distribution of vitamin A supple-
ments. In some regions, when a woman becomes
pregnant, her previous child who has been being
breast-fed is abruptly weaned to a diet devoid of
vitamin A [103]. Indonesian mothers may not give
their children green leafy vegetables for numerous
reasons, including a lack of knowledge of cooking
methods. Cases such as these suggest that nutrition
education is necessary for the promotion of foods
rich in provitamin A.

Using data on maternal attitudes on infant feed-
ing. a rapid education workshop was used in rural
Egypt to demonstrate methods of meal selection and
preparation (W. Mousa, personal communica-
tion). This was a general education project that in-
cluded some vitamin A-rich foods. While the CARE
programme in Mali, previously mentioned, has been
favourably evaluated. it was found that a number
of constraints, including money, time, and market
availability of promoted foods. limited the capacity
of women to incorporate their knowledge into meal
preparation to increase the use of vitamin A-rich
foods {27]. At a nutrition rehabilitation centre in
south India. mothers could recite the recommended
diet to increase vitamin A intake at the centre
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during nutrition education sessions; however, few
actually incorporated the dietary guidelines into
family meal preparation [104].

In contrast. reports from a five-vear programme to
improve vitamin A status implemented bv the Tanza-
nia Food and Nutrition Centre stated that nutrition
education through the media was successfu] [57].
However. funding was limited and active promotion
at the community and household levels was not
attempted [105]. Local nutnent analyses of indige-
nous leafy green vegetables, palm oil. and commercial
baby formula were incorporated into the programme.
Analyses of freshwater fish revealed no traces of con-
tamination with pesticides and heavy metals. and the
fish were found to have high levels of preformed vita-
min A [106]. Future goals of the programme include
expansion of the data base on nutrient values for
locally analysed food items. and the introduction of
improved techniques for the extraction of red palm
oil. These were incorporated into programmes to in-
crease the production and consumption of red paim
oil and green leafy vegetables {105].

The promotion of a wide vaniety of indigenous
foods resulted in increased intake of these foods.,
many of which are rich in preformed vitamin A and
provitamin A, and improved serum retinol levels
among Canadian Nuxalk women, men, and teenaged
girls and boys 100, 107].

Social marketing

Current trends in nutrition communication include
the use of social marketing. Social marketing techni-
ques are used to influence the acceptability of social
action and to create programmes that elicit desired
behaviours [108]. Behavioural changes perceived by
the community as beneficial are the target for this
approach [109]. Social marketing requires the active
involvement of commumnity members and a mixture of
communication strategies,

Programmes using social marketing techniques to
promote vitamin A intake are being conducted by
Helen Keller International in Bangladesh, Indonesia.
and the Philippines. The programme in Bangladesh
was preceded by an evaluation of factors creating
hypovitaminosis A in the region, and the results chal-
lenged many of the assumptions found in earlier liter-
awre (7, 110]. In an informative review of causality.
Rizvi [7] argues that Bangladesh docs not have abun-
dant sources of provitamin A, because fruits such as
papayas and mangoes are too prohibitive in price and
availability for most families. The situation is further
hampered by the belief that infants cannot digest
greens. [t is argued that successful promotion of pro-
vitamin A sources should focus on alternative food

items that are a:fordable for poorer sectors of the
population, are widely available, and are not prohi-
bited by dietary proscription. Underwood {95} sug-
gested that social marketing techniques that attempt
to improve the prestige of local provitamin A sources
may be more effective in creaung dietary change than
promoting horticultural activities.

In the Indonesian project. the use of social market-
ing techniques thrcugh inter-personal and mass-
media interaction has had mixed success to date {8).
Although success in reaching the target population
through posters. radio. and health personnel was
demonstrated. there was poor recall of the messages
promoting the consumption of provitamin A-rich
foods. However. a preliminary report indicates that
consumption of greens has increased among pregnant
women and children. This has also been documented
in a project in the Philippines, which included a com-
ponent to increase the use of oil when preparing
greens [5].

Social marketing using a decentralized approach
has also demonstrated success in promoting the pro-
duction and intake of the vitamin A-rich ivy gourd
grown in housenold gardens {108). Most problems en-
countered within the three-year programme were re-
solved through cooperation at all levels. When indi-
viduals involved in the iocal programme requested au-
xiliary information on pest control, fertilizers. and
construction of trellises, an expanded education com-
ponent evolved from the coordination between the
agnicultural and health sectors of the programme.
When agricultural advisers failed to control pests, a
local treatment using extracts of leaves was added to
the commercial solution and eradicated the infesta-
tion. All these auxiliary efforts substantially enhanced
the programme's success.

Summary

(1) The few programmes promoting dietary change
that have been implemented and evaluated to date
indicate that the potential for applying community-
based research to the vitamin A deficiency problem is
substantial.

(2) Preliminary collection of lccally relevant data
on dietary intake and attitudes towards health, food.
and vitamin A deficiency appears to improve the
success of gardening and nutrition education pro-
grammes.

{3) Social marketing is a recently introduced con-
cept in nutrition communication that has the potential
to create programmes for increasing the intake of
natural foods rich in vitamin A activity that are
appropriate to the local context.
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ABSTRAET: ' The test of the association between dietary
intake of specific carotenoids and disease incidence requires
the avauability of accurate and current food composition data
for individual carotenoids. To generate a carotenoid database,
an artificial intelligence system was developed to evaiuate
data for carotenoid content of food in five general categories,
namely, number of sampies. analytic method. sample
handling, samptng plan. and analyuc qualty control Within
‘hese categones. cnteria have been created to rate analytic
.{ata for 3-carotene. a-carotene. iuten. lycopene, and B-
cryptoxantun tn fruits and vegetables. These carotenoids are
also founa in human blood. Following the evaluation of data,
acceptable values for each carotenoid in the foods were
combined to gener:ie a database of 120 foods. The database
includes the food descnption; median, munimum, and
maximum values for the specific carotenoids in each food;
the number of acceptable values and their references; and a
confidence code, which is an indicator of the reliability of a
specific carotenoid value for a food. The carotenoid database
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n numerous epidemiologic studies, an increased intake of

fruits and vegetables is associated with a reduced risk of

lung and other epithelial cancers (1-10). The odds ratios of

lung cancer are higher among subjects with lower (vs
higher) intakes of carrots, tomatoes, and dark-green vegetables.
which are foods nch in specific carotenoids (4,5,11). Thus,
consumption patterns of foods rich in carotenoids, such as
lycopene, lutein, and f-carotene. need to be exaruned with a
food composition database of specific carotenoid vaiues Food
composition tables in current use provide data on total vitamun-
A acuvity (eg, reference 12) or total carotenoid content (eg,
reference 13) of foods. In the past, carotenoids were viewea
primaniy as vitarmn-A precursors so analytic efforts centered
on carotenoids with provitamun-A actvity (14).

In addition to lacking data for individual carotenoids, most
food composition tables contain carotenoid data generated by
procedures similar to the official methods of the Association
of Official Analytical Chemists (AOAC). These procedures, as
descnbed by Beecher and Khachik (15), quanafy total carot-
enoid rather than individual carotenoids and tend to overesti-
mate total carotenoid content and, subsequently, vitamin-A
activity of plant foods (16). Although a few food tables express
carotenoid data on a weight basis (micrograms per 100 g),
most present carotenoid content of fruits and vegetables as
international uruts. retinol equvalents, or §-carotene equiva-
lents (13). Thz2 recent use of high-performance liqud chro-
matography (HPLC) for the separation and quanufication of
carctenolds has resuited in an increase in data quanufying the
arnount of individual carotenoids in foods. The quality of data
vanes by type and execution of the analytic method. by sample
selectton and handling, by the number of sampies analyzed.
and by the presence or absence of quality control procedures.

Fruits and vegetables are rich in carotenoids and are the
most important contmbutors of carotenoids in the typical
human diet (17). Multicomponent foods that contain notable
amounts of vegetables or fruits may also be good sources of
carotenoids; however, few reports of the carotenoid content of
mixed dishes are available for foods commonly consumed in
the United States. Limited data for dairy products, eggs, fats,
and cereals indicate that these foods contain modest levels of
carotenoids (17). Meats and fish contain low leveis of carote-
noids (18,19). -

In this article, we describe the development ofa carotenoxd
food composition database that contains values for the five
most commonly occurring carotenoids in fruits and vegetables,
These carotenoids are also among those found in human
plasma. An artificial intelligence system was used to rate
existing information on the carotenoid content of foods. The
purpose of this article is to describe the components of the
evaluation system, to document the carotenoid values of

specific foods along with a range of acceptable values, and to
indicate the extent to which the data are considered reliable.
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METHODS
A system was developed for the evaluation of analytic data for

levels of five carotenoids in foods: {3-carotene., a-carotene,
lutein + zeaxanthin, lycopene, and B-cryptoxanthin. This sys-
tem was based on those previously descnbed for the evaluation
of selenium and copper data (20-22), but was modified to
accommodate carotenoid data evajuation. Objective evaluation
was aided by use of an aruficial intelligence system that
incorporated standardxzed quesuons and decision pathways
- (29). SR T

< - L weesosae
RSSO

— .

Development ot the Evaluanon System

Data were evaluated in five general categories: analytic method,

;-analyte quality control, number of samples, sample handling,

- and’ sampling plan- These categories represent the major
determunants of data quality and inclusion in the database.

- - Specific criteria were developed for each category; ratings
for each ranged from v (unacceptable) to 3 (highiy acceptable)
(Figure 1). Criteria for both analytic method and analytic
quality control were developed to address the acceptability of
methodology for carotenoid analysis and were based on

- extensive discussion with experts in carotenoid determination.

Within analytic method. we evaluated the steps invoived in
sample processing; carotenoid separation, identification, and
quantificagon; and validation of the chosen method. Analytic
quality control rated both day-to-day accuracy and precision
of carotenoid deterrination Criteria for number of samples
and sample handling were the same as those used for evaluation
of selenium (21) and copper (22). Sampling-plan criteria were
modified from those used for selenium and copper, based on
knowledge of appropriate sampling strateges for food, to
incorporate the international nature of the carotenoid data-
base, After the criteria were established, decision trees were
developed for each category to simulate the human decision-
making process that.takes place in data-quality evaluation
(Further details related to data-quality cniteria and decision
trees can be requested from the authors.)

The category-specific criteria and decision trees were incor-
porated into artificial intelligence software. The user-friendly
system queried for specific information in each category.
Questions probed for specific details of steps such as sample
processing, saponification, carotenoid identification and quan-
tification, and validation of the analytic method to determine
the most appropnate raring. Most questions required a yes or
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The aisinbulion of DOSSIDIe anamytlic values for a given comoonent
can assume several shapes (eg, nommnal. skewea) The curve
-apresents the irequency aistnoution ot vatues 10r the component
St interest. Theretore, the area unger the curve 1S reiated to ine
fraquency 0! occurrence of INGiviaual vaiues. The guanttanon
umit {Q) bisects the curve of the aistnoution.

To quanuty trace, it was necessary 10 detennine the point on
the x-axis at wnich the area under the curve from O to that point
's ha!i the area unger the curve frorn O to the quantitation iimit
Thus. nalt the vaiues in (1S region he below this point (n.

Althougn the curve 1s not inear. it can be approximatea. below
the quantitation iimit, by the hypotenuse of a ngnt tnangle (A).
The wertical ine througn the quant.ation imit (Q) is the neignt ot
(re tnangle wnie the pase 1s ihe aistance from 0 10 Q on the x-
axis. The area of ngnt tnangte A s 1/2KQ? when tne equation ot
the ine representing the nypotenuse 1s y=xXx ang x =Q=
quantitation imit.

To determine a value for point T, or trace, we chose a second
trangz (B) so tnat the area ot B was nai the area of A Thus, the
area ot B = 1/2(1/2KQ?) = 1/2KT2. Simoutying, T = 142'7)Q. Trace
can oe approximatea by 0.71 times tne guanutation imit.

FIG 2. Quantiation of “trace ' level of a carotenowd

no response; a few were mulitiple choice or required a numerc
response. Responses were based on uuormaton from pub-
lished or seiected internal reports contairung carotenoid values
for foods. Decision paths were dependent on the users
response so that only perunent gquesucns were asked. Deci-
sions and sconng limiters were invisible to the user, thus
eliminating much of the subjecuwity assceciated with manual

evaluation.

Data Compilation . - '
Only those studies that.used a chromatographic procedure
were evaluated. We reviewed more than 180 artictes published
from 1971 to 1991, including articles on methodology and
composition. When published information was limited, espe-
cially regarding method validation and analytic quality control,
we contacted authors to obtain additionat details. We reviewed
34 responses to 60 queries; 23 of these led to an improvement
in the rating in one or more categories. However. there are no
assurances that similar. improvements would have resuited

from the 26 remawning nonrespondents.
Several calculations were performed as needed on published
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data Dry-weight values with accompanying moisture vaiues

_were converted to wet weight and considered for inciusion 1n

the- database. Results that were expressed on a dry-weigh!
basis without accompanying moisture values were excludea

o[+ froTrtiiéTdatabaser Valiiés: expressed “as' carotenal fatty-acid -

esters were converted to the amount of the individual carot-
enoid present using a rano of the moiecular wewght of the
carotenotd to the molecuiar weight of the carotenai fatty acid
ester, muitiplied by the amount of the carotenal fatty acid
ester.

If a carotenoid was reported as not detected. a value of zero
for that carotenoid was assumed. Preliminary assessment of
collected data sources indicated that some autnors reported a
value of “trace.” We collaborated with stausticians to guanufy
“trace’ and used a technique adapted dunng our study. The
trace value was estimated as the product of the quanutation
limat of the analytic method and a factor. v.71. The quanntation
limit for a specuic assay 1s the lowest pownt at which the
method can guantify the amount of a component in the sample.
In pracuce. the quanatation limit is some muitple of the
anaiytic detecton limit. Among analysts that mulitiple is
Jetermuned by convention for the speciic instrumentauon
used and component of interest. For HPLC. the quanutauon
{imit 15 generally detined as 2.5 times the detection irmt. [f the
detecuon Lifmut (or quanutauon iirmit) was not cited by authors
in the same or another reference, we used the convention of 1
pg/ 100 g for the detection limit. This convention s based upon
our review of stated detection limits from acceptable studies
(24-27). Figure 2 illustrates the derivation of 0.71 as the
multiplier for the quantitation Limit.

The procedure used by a number of investigators did not
permit separauon of lutein and zeaxanthin so w2 decided to
report lutein + zeaxanthin. [n the few references where lutein
and zeaxanthin were independently measured, their values
were summed and reported as lutein +zeaxanthin Because
green vegetables. green fruits. pumpkin, winter squash, and
carrots contan essenually no zeaxanthin (28), the values for
lutewn + zeaxanthin for these foods represent pnmaniy lutew.
Peaches and corn contain both lutein and zeaxanthin in varying

rados (2429).

Data Evaluation
In the evaiuauon process. we rated each carotenoid value for

a food 1n a spectfic reference by answenng guestions in each
category posed by the aruficial intetligence system. Table 1
provides an example of raungs assigned Lo vanous references
for B-carotene in winter squash Next. a Quality [ndex. an
indicatar of the overall data quality for a carotenoid valuemn a
food from a single reference or study, was calculated. In
general, the mean of the five ratings was designated the Quality
Index. as shown in Table 1. When the raung for analytic method
aas zero or when any three ratings were zero, the Quality
[ndex for that value was set to zero. A Quality [ndex of one or
more indicated an acceptable value and was retained.

Initially, simular foods were grouped into preliminary aggre-
gates. For example, as shgwn in Table 1, the aggregate titled
“squash. winter, cooked, canned, frozen’ includes microwaved
fresh acorn squash, frozen cooked butternut squash, and
unspecified canned winter squash After all available data were
evaluated,. acceptable values were reviewed to assess the
suitability of the preliminary aggregations. For sirmular forms of
a single food, all acceptable data were grouped together under
the general food description. If data were widely divergent and
clearly stratified by distinct forms of the food, then the forms
of that food were separated into two or more new aggregate.
For examnple, pink and white grapefruit were initially aggre-
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iorisheat for. B-carotena in winter squasn (Cooked. canneg. frozen)
Tescrigton - RAfSrOnCetar = u ».~=+ -~ Dt quality critena ratings . Quality® p-Carotene
T T e e, e {NGOXA M VRIS -
No. of sampies . Analytic Sampie Sampting Quality
maethod hanailing plan controd
Actusl . Rating
no.
’ . ng/109g
fresh, microwaved 8 min o] k] 2 2 1 1 14 490°
an, COMmunercial o) 4 2 1 1 ! 1 1.2 2,670=6°
Buttemut, cooxed 20 of 40 min 3 4 2 1 1 1 12 4570+12
Canned 1 2 h 1 ! 1 1 1 1.0 923
Pressure cooked H 2 ! 1 1 ! 1 10 2.800
Canned . t 3 2 . 1 0 0 08 1.250=180
Frozen, cooxso y 3 2 ! 1 2 0 12 2,400=570
[Frozen, coored v 3 2 ! 1 2 0 12 1,400 = 600
Acom frozen w 1 1 ! 1 1 0 08 300
Buttemut, frozen, cooxed x 2 1 1 1 2 0 10 850=350
Suttemnut, frozen cooxed ] 3 2 ' 1 2 0 12 3.600= 1.600
Frozen, cooxed z 2 1 2 1 i 1 > 800
mimmum-maxmum* = 490 10 4.570 ug/100g

Summary: Quanty Sum' = 10.4: connigence coges = A meaian” = 2,400 ug/ 100 g;

“afthouGn the dala, INCIuAINg raungs. are authentr (ne references are coaed.
°A Quality Index Z 1 1s required for gala to be cor~ Jered acceptaole.
‘Mean

*Mean = stancard deviaton,

*Secause of zero ranng for anayuc method, Quality Index 13 zero.

"The aum of the Quality indexes for acceptabie reterences: it serves as
9The contidence code rs defved from the Quality Sum.

"The median MMIMUM and MaxiMurm are Dasea on the acceptad

the basis of the contdence code.

i@ means. !n this case, acceptable vaiues are from references 0-s. U. V. X, Y.

gated as “grapefruit, raw." Lycopene and f-carotene consis-
tently appeared to be markedly higher in pink grapefruit:
therefore, pink grapefnut and white grapefruit were listed
separately.

However. if the acceptable data for a single food were highly
vanable but no logical pattern of vanance could be 1dentified.
the data were retamned under the single description. Frequertly,
both cooked and raw forms of a food were aggregated because
insufficient data existed to support their separation. Aithougn
season, geographuc locaulon. harvest conditions. and many
other factors can induence carotenoid levels, the amount of
avaiable data per food is insufficient at present to permut
aggregation based on these factors. In general. the final
aggreg.uon of data was chosen on the basis of approxamate
similanty of food descnptions within the aggregate.

Development of Tables

on Individual Carotenoids in Foods

For each aggregate, we calculated the median and mean for
each carotenoid. After comparisons of the mean and median
for individual aggregates, the median was selected as a measure
of cenmal tendency because of the skewed nature of some
data Use of the median tends to reduce the impact of a single
observation (30). Some foods had divergent means and medi-
ans, which supported the rationale for reporting medians
rather than means. For example, for the seven B-cryptoxanthin
values for orange juice reported in acceptable studies (14.3,
14.9, 16.4, 23.7, 24.7, 460, an«! 488.7 ng/100 g), the grand mean
is 150 pg/100 g whereas the median is 24 ug/100 g For the
four a-carotene values reported for raw winter squash (0, 0,
23.7, and 935 ug/1f0 g), the grand mean is 240 pg/100 g
whereas the mediart is 12 ng/100 g (Zero represents values
reported as not detected at a detection Limit specified in the

BEST AVAILARLE COPY UAmE CORY

Table 2 ‘
Assignment and meaning of confidence codes

Sum of Confidence Meaning of

Quality code confidence code

Indexes

6.0 A The user can nave consigeragle contigence

in this value.

The user can nave configencs in this vaiue;

howevet, SOme problems exist rggaraing the

data on wnich the vaiue 1s basead.

C The user can nave 1ess conhidence in this
value because of imitea quanuty ana/or
quality of gata.

341060 3

1010 <3.4

acceptable references.)
We used reported values to calculate the median of each

carotenoid for an aggregate, with equal weighting of each
value. Because 1 pg/100 g is the common detection limit for
HPLC determination of carotenoids (24-27), medians with
digits to the right of the decimal point were rounded using
standard procedures (30). The median was also rounded to
reflect the least number of significant digits in any value
contributing to the median. : -
Variability of data (as expressed by mirimum and maximum
values) and the number and citations of acceptable references
were documented for each food aggregate and carotenoid.
After all studies were evaluated, and Quality [ndexes were

“ assigned, a Quality Sum, that is, the sum of the acceptable

Quality Indexes for a food aggregate, was determined. The
Quality Sum is an indicator of the reiative strength of a data
set for a food. Finaily, a confidence code was assigned on the
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a. The consermzs of expens m carotenorc anarvsis Is that this
food does not contan oatectable levels ol tnls carotenoto Imoute
' the carotenoid levelasO‘-"- PRI

ans i

Cooked broccon was used 1o estmats missing values for
asparaqus; guava tor guava juice: wnite cabbage for iceberg
lettuce: raw oeach for raw nectanne: cucumoer 10r okra: orange
juica for oranges: Qreen pepper 1or red pepper; tangenne |juice
for tanaennes: tomato for tomato juice, lomato paste, ana tomato
sauce: ana a muxture of greens (mustard greens. kaie, parsiey,
raw spinacn, ana cooked soinacn) for beet greens. chicory, cress
leat, enarve. cotlarg greens. romaine fettuce, ana swiss chard.
Impute carotenoid using the rato of the missing carotenota to B-
carotene in simifar tood muitipliea ov the B-carotene content of
the food with missing carotenoia.

FIG 8. Methods for itmputtng missing carotenowd data.

Aﬁ
, Wmem snmllar food: Fof imputation Dumoses. " g, ImiGUTe value hom

¢. impute using unpublished oreliminary gata for guava from
Nutrient Composition Laboratorv, Beltsville Human Nutntion
Researcn Center, Agncuiture Researcn Service, Beitswille, Md. L

b pr vt BT o T RO LY
om sxmﬂar 1ood with highly stmitar leveis of other
carotenoias. For imputation purposes. carotenotd content of cloud
bernes (29) was used 10 replace missing vatues for bluepernes.
-aw DIOCCnt for cookea Droccoll. ana raw carrots for cookea

Zarrots:-

e. Impute basea on unoublished pretiminary gata, 1988, for
bluebernes trom Arthur D. Little, inc, Cambnage, Mass.

basis of the Quality Sum (Table 2).

The conndence coge —e1ther “A”. "B”. or "C” —is an indicator
[ the relauve quauty of the data and of the conndence a user
<an have tn eacn meaian. Confidence codes of “A”, “B", or "C"
all indicate tnhat data were acceptable for inclusion in the
database of carotenoids in foods. A confidence code of "A”
indicates consiierable connidence, due either to a few exem-
plary studies or to a large number of studies of varying quality.
Unacceptable data were not included in the database but were
archived as a record of their evaluation.

Missing carotenoid values were estumated for some foods
using composition data for surular foods. For example, only a
limited numoer of foods are known to contain 8-cryptoxanthin;
after we consuited experts in the area of carotenoid analysis,
U no data were avaiable for the 3-cryptoxanthin content of a
food and the food was botanically sirrular to foods not contain-
ing B-cryptoxanttun, we imputed a value of 0 for this compo-
nent. Figure J lists the imputauon procedures that were used.
(Full detauls of the imputation process are available from the

authors.)

RESULTS

Tables 4 ana 4 provide information on the carotenoid content
of fruits and vegetables. the most important food sources of
carotenoids. These tables inciude a median for each food as
well as munuimum and maximum values where more than one
acceptable study was reported. A conridence code, based on
both the quauty and quanuty of existing data, 1s associated
with each carotenoid value. All values in Tables 3 and 4 denive
from anaiytic data.

Table 5 includes the number of acceptable values and a
listing of acceptable references for each entry. These refer-
ences provide the user with helpful informanon concerning
the source of acceptable values for a food and permut inde-
pendent review of individual references by interested users.

Imputed data for carotenoids in fruits and vegetables can
be found in Table 6. The memod by which these :alues were
det,emuned is indicated.

R PO

DISCUSSION .

The preceding tables represent the most comprehensive
estimates of individual carotenoids in fruits and vegetables.
These estimates are derived from critically evaluated published
and unpublished sources. Users can review the specific criteria
to better understand .\e ratng process and the meaning of
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the confidence codes assugned to the data. Heinonen and
others ( 18,19.27.31.32) have published limited data for meats.
gramns. dary proaucts. fats and ous, and other foods that
suggest that these foods are relatively poor sources of carot-
enoids. Information on the carotenoid content of these prod-
ucts in the United States is not avaiable and represents an
area for future research.

Resuits in Tables 3 and 4 present a median based on all
acceptable studies. We used minimum and maximum values to
illustrate variability of food carotenoid levels because all
acceptable citations did not provide standard deviations, which
are essential for calculation of variance across studies. Addi-
tionally, the limited number of acceptable values for many
foods would give little meaning to the concept of a standard
deviation or other measure of variability.

Note that the minimum and maximum values for a food are
really the minirnum and maximum means reported by the
sources cited. Unless a study contained only one anaiytic value
for a food. reported values are means of several determnatons
(range 1 to 60, typically 4 ot 5). Therefore. the muumum and
maxamum values presented in this report do not retlect the
full vanabiity that mught be observed if we had access to
individual values.

We considered various schemes for wewghting acceptable
values in computation of the median. Weighting based on the
number of sampies in each study was rejected because this
would attach greater significance to the number of samples
category than to the other categories that affect data quality.
A lack of standard reference matenals and quality-control
procedures precluded rating based on analytic method or
quality control category scores. Weighting based on Quality
Index score was also rejected because of the narrow range of
Quality Indexes and the resulting lack of resolution. In the
future, as the amount of acceptable data increases, 2 weighting
strategy could be devised based on the overall quality of the
data, the quality of the sampling plan used, the number of
samples, or some other as yet undetermined factor. .

. Although we believe the carotenoid values in these tables
are the best available estimates of carotenoids in fruits and
vegetables, there are specific limitations in the quantity and
quality of data. For example, 8% of the foods in the carotenoid
database had an "“A"” confidence code compared with 25% and
14% of foods in the selenium (21) and copper (22) databases,
respectively, that had confidence codes of “A.™ The limited
quantity of the data is illustrated by the following: 81% of foods

147)
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Agoregets’ B CArone SIS o+ 37 a-CAIOIINS Anemramn. LUtSIN T ZOOXANTNA . 4 .. Lycopens - 4
Modian - Minmax . Cont Median Min-max Cont Maedian Min-max Cont Medizn Min-max Cont
code® ; code code code
— ny/100g —— —— ugr100g ugi100g —— ngi100g ——
L (@W 26 12-39 [ ? 30 [of 45 42-48 c o] 20 o]
ﬁgéxcanneo crainea 1500° £60-19.270 B 0 . (od 2 335 c 65 c
jpricot. dned 17.600° S51-34630 C . .. 0 .. c 864 C
‘_Apn&x raw 3524 6156433 C 9 c 2 c 5 c
0
‘Aspasaqus. raw 49 317-581 < 9 J-17 z i S .
“A¥ocaoa, raw R c .. . 320 . c .. . .
Banana, raw 0 314 c o] 0-12 38 ¥ 2-3.3 o4 0 00 C
_'aasd.notcned 350 266-510 8 S . ..
Best greens 2560 2.!81-5028 B 3 0-14 3 .. . L.
Beet. canned 1 . C 0 .. C 4 Cc o] C
Bitter meton, raw 50 c . . .
,Bluebernes . . o] o
3ottle qoura, raw 4 G . . ..
Aroccon, cooked *300 10002600 A * 800 3304300 A . ..
3roccott, raw T00 150-1.080 A e 2.73 1900 112002060 C 0 C
3russers Sprouls 180 330-1,100 A 5 > z 1 200 3201590 A J Cc
abbaqe, cninese.

DoKX Chay, 13w 62 *5-110 C 1 C 20 Cc o] C
Cabbaqe, chinese. wild €30 *00-970 8 .. . . e . N
Cabbage. req. raw 15 .. o 1 o [od 26 .. (o] 0 . (o4
Cabbage, wnite 80° 0410 A 0 01 C 150 0-310 Cc 0 0-0 (o]
Cantaioupe, raw 3.000° 1,643-25496 A 35 3-61 (o} 0 C 0 (o}
Carrot, cocked, canneq.

frozen 9,800 4760-26.900 A 3.700 22007800 A .. . 0 Cc
Carrot, raw 7900 1930-14700 A 3600 530-8.500 A 260 c 0 c
Camou A + vanely, raw  '8.250 . c *0.650 . c o - 0 c
Carrot. A + varnety,

cookea 25.650 . c 15,000 .. o] 0 c
ashew apple. raw 155 35-225 c 14 8.5-18 < - e
Cashew anpie uice 80 . (o] . .. .

Cassava elt 3.000 23203100 C

C auitiower 3° J)-430 3 9 o0 3 a3 3-230 3 o] 20 (o]
elenac. raw 0 c 2 . C 1 (o] 0 C
Ceiery 770 3-2900 8 b} 20 o] 3.600 27200 C 0 39 C
Zhicorv teat raw 3.430 . (s} . ) ..
Conanaer. not anea 2,000 16924700 C . S .. . . . .
Com yeilow 51 3.74 c 50 o 780 £00-2.300 A 0 c
Cranbernes. raw 22 . c 1 c 28 .. c 0 c
Cress leat raw 4.150 Cc .. .. . ..
Cucumoer pickie 180 . (od 0 .. c 510 .. C 0 . Cc
Cucumber. raw 6* 0-130 (o] o] 008 C 240 0470 (o] 0 o0 C
Currants, raw 62 25-99 (o] 0 009 (o} 240 47440 (o] 0 0-0 C
Dill, not ariea 4,500 C 0 e [ 6.700 e Cc 0 Cee C
Eggptant 35 3-87 8
Endive 1,300 960-1,720 C o
Fennel leaves 4,440 c
_Grapefrutt. pink, raw 1,310 2792343 C 0 c 0 c 3362 c
Grapefrunt, wnits, raw 14 23248 8 1* 0.98 8 10 o c 0 c
Grapes. raw .3 c R c ... c 0 c
Green Deans - 630 180-810 A 44 39-64 c 740.  440-1,100. B 0 Cc
Greens, collard 5,400 + 54005510 B-- - oo Seee T i e e
Greens. tidziehead 1,950 1,640-2050 8 280 190-331 8" e .. s - .
Greenas, inustard 2700 - 807400 B ce ves v 9900 9.400-10,400 C Ces cen
Guava juice 270 .. (o] . . ... 3340 o]
Guava, raw 812 435-1,190 C . . e 5,400 5.340-5.500- C
Jackdrurt, raw 23 (o] .. .
Jeliea jams. presarves 18 c 1 c 6 . c o C

Continued on next page
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Carotenoid content of fruits and vegetables derived from ananvtic data*® {cont)

Aggregsts.. - FoTrotene: - a-Carotens - Lutein + reaxanthin Lycopone
_Median " Min-max Cont Median Min-max Cont Median Min-max Cont Mecisn Min-max Cont -
code® : code code code
— ugi100q ugr 100g — ug/100g ug 100g

<ale - 4700 2840-14600 A . . 21,900 14.700-39.550 B ,
Kals, chinese 140 35-230 c e Cee .
Kiw brunt, raw 43 c 2 c 180 (o} 2 Cc
Leek. raw - 1,000 [of 0 Cc 1.900 (o} 0 o]
Lemon, raw 3 . C o] c 12 C 0 C
Lettuce. «ceperg - 480 330630 C 4 C . .
Leftuce, leat 1.200 380-1450 C 1 C 1.800 Cc 0 C
Lettuce. romaine 1900 1200-3000 8 . . . . .
Lima pbeans. cooxeq - . . 0 c
Lootah frut. raw 47 o4 . .
Manqo, raw 1.300 233700 A 0 00 C 0 C 0 (o]
Mint. not anea 730 . C . .. .. .. .. .. .
‘Aushroom Q 20 2 J 30 z 0 00 C 0 20 C
‘Aushroom. cranierens,

-aw 1300 z ' Z ] C f (o}
‘Jectanne. raw 103 peh] z 23 20 ol .
Okra. raw 170 24432 ot 28 .. C .. e .. .
Qlive. green 280 . [of 0 C 510 Cc 0 C
Onion yenow raw 160 59-210 o] 0 c 16 c 0 C
Qrange juice 7 0-67 A 6 0-49 A 74 0-240 A 0 00 8
Qrange, raw 39 0-500 3 20° 0400 3 14 0-27 c 0 ca. Cc
Papays, raw 99 38-160 o] 0 C .. 0 (o}
Parsiey, not anea 5300 50405600 C 0 C 10,200 Cc 0 C
Peach. cannea, crainea ‘00 J-625 3 0 209 c 28 0-33 3 0 00 C
Peach, anea 9.256 . c . . e 188 . Cc 0 . c
Peacn, raw 39 10420 3 1 0-2.9 C 14 9.643 8 0 (o4
Pear, raw 17 . c 0 .. Cc 110 e Cc 0 C
Peas green 350 1101300 A ' 0.9-26 ‘C 1,700 1.100-2.400 A 0 o}
Peopet green raw 230 31.276 3 1" 0-34 ] 700 .. C 0 C
Peppet rea 2200 2.220-2500 =8 60 33-62 Cc .. Lo S o
Peppet yenow raw 150 o] 92 .. Cc 770 Cc 0 Cc
“neon peas <0 2z
“ineapoie. canneq.

srainea ] z 1 c 2 C . .
Plum, raw 430 ol . 240 Cc Q Cc
Polato salag 2 C 2 c . . 0 Cc
Potato, wnita. cooxea Q c 0 . 0 . Cc 0 Lo c
Potato, wnite, raw 8 32.17 C 0 009 C 36 13-60 Cc 0 00 Cc
Prune, aneg 140 . c i .. Cc 120 . Cc 0 .. C
Pumpiin 3.100 490-20.000 “ 3.800 0.9-16.000 A 1,500 630-2300 C 0 00 2]
Aadish, raw 9 o] 0 C 12 Cc 0 Cc
Raisins 0 o] 0 A C 1 c 0 o
Raspoemes, raw - 6 o] 6 0-13 C 76 C 0 [o]
Rhubarb, raw 61 C 0 e C 170 C o (o}
Roquete, raw 3,460 [of ..
Rose hio puree, canned 420 o] 0 (o} 780 C
Rutabaga,raw - —. - -- 1 (o] 0 o 1] c 0 Cc
Scalionraw . .°* 850 38141300 C 6 c 2,100 .. C .. .
Spinacn. cookea, . -

draineq L. 5500 33009200 A ... 12600 5000-20,300 A e . Cee
Spinscn.raw - XL - 4,100 30436710 A 0 00 2] 10200 4.400-15940 C 0 . c
Squasn. summar 420 178-670 C 12 ce. C 1,200 S00-1800 C v e
Squash. wintet cooked 2,400 490-4.570 A 12* 0-935 3 38 e Cc .
Squash, wintet raw . 820* 49-5780 A 12* 0-935 3 38 . c cee
Strawbemes . - - 9 c 2 045 (o k) . Cc 0 o]
Sweet potato, cooked 8.800 5.620-19,000 A 0 00 C ces . ves 0 00 C
Sweet potato, raw- 8,900 7.620-16,000 B 0 Cee C .. 0 .. C

Continued on next page
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%‘m Eontent of fruits and vegetables derivea from anaiyuc data*® (cont)
PR

— SR PN RS«
’ o e A TR T B R St A s bl T A et e T
Agregats swgFiry, g-Corotene .’ ‘" a-Carotene - Lutein + zeaxanthin Lycopens
. B .
s Median Min-max Cont - Median Min-max - Conf Median-. Min-m Cont Median Min-max Cont
I, code* cods - code coae
: — ) 100G —— — 1009 ugt 100 —— pGt100g ——
iss cnara, raw 31647 27254568 C 15 32.58 z . o .
Tangenna, langeio uice. * 8  45.38 3 5 214 3 135 104-166 P
Tngenns. raw 33 C 20 c 20 z ..
Tomato carsuo £.000/ c o' c 210 C 3500
%—nm juice. canneg - 300 o) . 3580 32.000-11.600 B
Tomalo paste, canned 1,700 C C 6.500 2.400-15.000 8
Tomato sauce, canned 1.000 - .. C . .. .. ) .
Tomato, faw 520 115-660 E 100 c 3.100 379-4200 A
\Turmup, raw 72 - c 1 c 1 o] 0 (o]
watarmelon, raw 230 - c 1 c 14 c 4,100 2.300-7.200 B
Yarg-ionqg 0eans. raw 44 o] . . .. . s
Dis ananu7; value was Jouna for that carotencia in tnat foea.

s\iesing values tor MInIMmum and maxmum (min-max) alona ingicale that only one accepta
SMissing value for megian minmum, Maximum, and configence coae inaicata that no acceptanie anamu

Raler to Taple 6 for imputed vaiues.

“~ant coae = Conhidencs coge. See Table 2 for exoranation of cont codes A.B8.anaC.
37ar0es represent vaiues reponea as not aetecied at a detection umit SDecitieq n tne acceptaoie reterances.

“Aaan lor acceptapie 100aS MOre (Nan wo Limes meaian.
“/aluas Dased onty on aala for Finnish Catsub containing carrots.

c vaiues were touna for that carotenord in that tooq.

had more than one acceptable reference for p-carotene
whereas 20% of foods had more than one acceptable reference
for f-cryptoxanthin.

The Quality Indexes of acceptable data range from | to 1.8
out of a possible 3. These scores wlustrate the idealistic nature
of the cniteria that were planned to have long-term relevance
and to pravide gudelines for the development of exemplary
methodology and quality control matenals for carotenoid
determunation. A score of 3 in the category of analytic method
requres use of a standard reference matenal. charactenzed
and cerutied for eacn carotenoid of interest. or other extensive
validation of the chosen method. Because there is currently
no stanaard reference matenal for carotenods. it 1s difficult to
achieve a score of 3 in the analyuc method category. Given the
recomunendatuon of the Commuttee on the Nutnuon Compo-
nents of Food Labeling to develop additional standard refer-
ence matenals for use in food analysis (33), we anticipate the
development of standard reference matenals for carotenoids
in the near future.

Alack of published documentation of analytic quality-controi
procedures was another reason for low Quality Index scores.
Analytic quality control is concerned with the day-tc-day
accuracy and precisicn of a measurement. Accuracy is moni-
tored by re 1une analysis of a standard reference matenal or a
secondary reference material developed especially for a study.
Precision is usually evaluated by calculating a coeificient of
variation of several replicates of the same sample or a quality-
tontrol material Both acceptable precision and accuracy were
required for a score of 3 in the analytic quality-control category.
Few current studies report any assessment of day-to-day
accuracy or precision; a report including both is rare. Limited
juality control information makes it difficult to compare the
relative quality of analytic data.

" Despite the cntical evaluation process, the carotenoid values
'or an aggregate presented in Tables 3 and 4 may or may not
-epresent the carotenoid levels found in a given individual food
sample because many factors intluence the levels of carotenoids

Table 4
B-Cryptoxantnin contentof fruits and vegetables denved from analytic
data*
Aggregsate Median Min-max Conf*
3 code
— g1 100g
Apncot, canned, arained o (o}
Apricat, aneo 0 c
Apricot. faw o] c
Cantaloupe, raw 0 c
Cashew appie ice S0 o
Grapetrurt. pink, raw 0 o]
Mango, raw 54 o}
Qlive, green 19 [
Qrange pice 249 14-489 A
Papaya, raw 470 .. Cc
Peach, canned, drained 47 [
Peach, gned 251 o]
Peach, raw 42 1271 Cc
Squash, winteg cooked o] Cc
Squash, wintet, raw .0 e C ..
214 15-304 B

Tangenne, langelo ICe

iSee Table 6 for imputea -crypioxanthin vatues lor f0oas not found n this

table.

5Conf codewconfidence cods. See Tabls 2 for exptanation of confidence
lima spected

codes.

<Zarces represert values reporied as not detected at a detecuon

in the acceptable references.

IMean 0f acCeptabie foods More than two tmes median.
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TableS. .

Number of means and acceptable references for carotenord content of fruits ana vegetables

¢ e e e eV [P ATC N e b

e} ~ I A N g Y TR - "
Aggregeta/ne No. ol Accspmbie:| Aggregme/- No.of Acceptable (| Aggrogatey No.cl- Acceptsble | Aggregstay No.of  Acceptadle:
Carotancid® means - refereNces | carotencid® means references carotenc:d® meens referonces carotencid® means rofefences
s used v ~ used .-~ . ) . used . used
Apple, raw .o Cabbsge, chinese. . Calery Greens, tiddishead .
3<car. 2 29 bok choy, raw f-car 4 23.46. A B-car 1 47.59
a-car 2 29 B-~car a-car 2 29.A a-car 4 47,59
ut . 2 23 2 29,46 a-car iut 2 29.A Greens, mustard
e 2 29 - 1 29 ut 2 9. A g-car 4 46, A
Apricot. canned, drained 1 29 yc Chlcory, ieat, raw lut 2 A
8-car 3 . 24,29.45 ! 29 g-car 1 3 Guavas juics
a-<car: 1 29 Cabbage, chinese, wild Coriandast, not dried B-car 1 48
iut 2 24,29 B-car 4 16 B-car 3 16. 58 ye 1 18
c- 1 24 Cabbage, red, raw Com, yellow Guava, raw
Bcryp 1 24 p-car 1 29 B-car 3 29.46. 65 B-car 2 56
Apricot, dried a-car 1 29 a-car 1 2 ye 2 56
8-car . 2 24,54 ut ! 2 lut 7 29, A Jacktruit, raw
fut 1 24 (¥ 1 2 e 1 29 B-car ! 46
iyc 1 24 Cabbaoge, white Cranberries, raw Jellies, jams, presarves
gcryp | 24 B-car 7 29, 46, 57, g-car 1 2 g-car 1 29
Apricot, rs.. 58, A a-car 1 29 a-car 1 29
3-car 2 24,25 a-car 2 29, A Iut 1 29 ut 1 29
1-car 2 | ut 3 29.57. A lyc ! 9 e 1 29
i . 24 e 2 23 A Cress teat. raw Kale
« 24 Cantajoupe, raw g-car 1 33 g-car " 45, 57, 58.
3-cryp 24 gcar 5 24, 25, 55, Cucumobar pickie 67.68. A
Asparsqus, raw 4 B-car 1 2 lut 4 37.A
B-car 2 25, 26 a-car 2 25. 55 a-car 1 29 Kaila, chinese
a-car 2 25,26 ut 1 24 Iut 1 29 g-car 2 46
Avocado, raw e 1 24 ye ! 29 Kiwi fruit, raw
g-car 1 29 Bcryp 1 24 Cucumber, raw p-car 1 29
lut 1 29 Carrot, cooked, canned, frozen g-car 3 29.46, A a-car 1 29
Banans, raw B-car 12 34, 45, 56, a-car 3 29, A hat 1 29
A-car 3 29, A® 53, A ut 2 29. A ye 1 29
a-car 3 29, A a-car 12 14, 45, 56, lye 2 29, A Leeak, raw
lut 3 29.A 59.A Currants, raw B-car 1 2
2 A e 1 M4 g-car 2 29 a-car 1 29
Basl, not dried Carret, raw a-car 2 29 It 1 29
p-car 5 15 p-car 14 25,28, 29, lut 2 29 e 1 29
Beet groens 35, 45, 2 2 Lemon, raw
dcar 3 25, 26, 45, 46, 55, DIn, not dried B-car 1 29
55 59, 60, p-car 1 29 a-car 1 29
acar 3 25, 26. 55 61, A a-car 1 2 1ut 1 <
Beet, canned a-car 12 25, 26, 29, Iut 1 29 lye ' 29
3car 1 29 35, 45, lyc 1 29 Lettucs, icaberg
a-car ! 29 55. 59, Eggpiant B-car 2 25.A
at : 9 61.A -car 5 16 a-<car 1 5
vC ' 9 ut 2 29,35 Endive Lettuce. ieat
Bitter meion, raw e ! 29 B-car 2 45, 58 p-car 2 29.58
3-car ' <6 Carrot, A + vanaety, raw Fennei leaves a-car 1 <
Biusbernes B-car 1 4 p-car ! 46 lut 1 <9
a-car 1 25 a-car ! M Grapetrutt, pini, raw ye 1 29
Bottle gourd, raw tye ! 34 B-car 2 24.26 Lettuce, romaine
B-car 1 46 Carrot, A + variaty, cooked a-car 1 26 B-car 3 A
Broccoll, cooked Bcar t 34 Iut 1 24 LUma beans, cookad
B-car 7 45, 86. A a-car 1 34 ye 1 24 a-car 1 A
fut 6 58, A N 1 34 B<ryp 1 24 Lootah fruit, raw
Broccoll, raw Cashew appie, raw Grapstruit, white, raw p-car 1 46
B-car 6 25,28, 29, p-car 2 62 B-car 3 25, 26, 29 Mango, raw
45, 55, a-car 2 62 a-car 3 25, 26. 29 B-car 1 36, 46, 49,
57 Cashaw sppie juice lut 1 29 A, B¢
a-car 4 25, 28, 29. B-car 1 62 e 1 29 a-car 2 A. B
Sy 85 e B-cryp 1 62 Grapss, raw - ut 1 B
lut 2 29, 57 Cassava isat p-car 1 .29 e 1 B
M - . 1 29 ¥ B-car 2 63, 64 a-car 1 29. B-cryp 1 B .
Brussais sprouts R Caulifiower fut 1 29 Mint, not dried
B-car 9 --' 29,45,55, p-car 4 29,46, A ye 1 29 B-car 1 48
- 57, A~ a-casr 3 29, A Green beans: - - Mushroom . -
a-car 2. . 2,55 Iut 3 29,A p-car 7 25,29, 55, B-car 2 29 -
ut 5 29,57, A- e 3 29.A A a-car 2 29
yc 1 29 Calerisc, raw a-car 3 25,29, 55 lut 2 29
. g-car 1 29 ut 5 29,A e 2 29 -
a-car 1 29 e 1 29 '
It 1 29 Greens, collerd
yc 1 29 p-car 3 15, A
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for carotenoid content of fruits ana vege

taples (cont)

SO

S s T

r f s iy .;.m‘._,...m - P T Y R e P Y "y ),
s |1 Aggrogater.- No.of - Accaptable | Aggregate/.. No.of Acceptable | Aggregaw’ No.of A

A

Moan: carotenoit® masns rsfersnces cArotencia® . means referonces | carotenoid®.- means rsferences -
pused:cs - - used used.. - ’ used
P, SV e
chantereiie, raw Pear. raw Radish, raw | Strawbemass
.. B-car 1 23 B-car 1 29 f-car ! 2
1 a-car 1 29 a-car ! 29 a-car 2 25.29
lut 1 3 fut - 1 29 it 1 29
e 1 29 e 1 29 ye 1 2
Peas, greon Raisine Sweet potato, cooked
fcar HYj 25, 26. 29. a-car 1 29 f-car 13 34, 45, 50,
- £5, 63, a-car 1 29 A
64, A ut 1 29 a-car 2 4
@ﬂ\ a-car 3 25.29, 55 e 1 29 ye 2 34
| O A ut 5 29, A Raspoerries, raw Sweat potato. raw
O0ve, green .. e 1 29 B-car 1 29 B-car 5 25,26, 34,
ﬁu. oo 23 Pepper, green, raw a-car 2 25,29 45, 50
Rl 1 29 . f-car 25, 26, 29, ut 1 29 w-car 2 26.29
TP 1 2 <5 e 1 29 e 1 34
oy 1 29 a-car 4 25. 26, 29. Ahubasd, raw Swiss chard, raw
BCiyP 1 <9 S5 f-car 1 29 B-car 2 25.55
‘Onion, yetiow, raw fut 1 29 a-car 1 29 a-car 2 25,58
‘Bcar . . k| 29, 46 ye 1 23 ut 1 29 Tangsenne, tangeto julce
acar ‘ 3 Pepper, rea 'yC ! 29 g-car 3 37,43.70
. 3 8-car 3 23.45 Roquetts, raw a-car 3 37.43.70
e 23 a-car 2 <5 f-car ! 8 it 2 i7.43
Orange juice Pepper, yeliow, raw Rose hip pures, canned Bcryp k] 37.43.70
B-car i) 29.37,38 3-car 29 B-car 1 71 Tangenne, raw
69.70. A a-car 29 a-car i n f-car 1 29
La<dr 4 29,37.38 't 1 29 e 1 71 a-car 1 29
a 69.70. A ye 1 29 Rutsbags, raw lut 1 2
- hat 13 29,37. 38, Pigeon peas p-car 1 29 Tomato catsup, Finnish
69. A fcar 1 53 a-car 1 29 p-car 1 29
e 3 29. A Pineapple, canned, drained fut 1 29 a-car 1 29
. B<cryo 7 37.70 pcar 1 23 [ 1 29 lut 1 29
Orange, raw a-car ! 29 Scallion, raw e 1 29
,Bcwr 4 35, 29.A ot 1 29 p-car 2 55.A Tomato {uice. canned
Lacar . 4 25.29.A Plum, raw a-car 1 55 p-car 1 A
 hut 2 9. A B-car 1 29 it 1 A e 4 £8, A
Ne 1 A It 1 29 Spinach, cooked Tomato pasts, canned
Papaye, raw e 1 29 pcar 10 45, A p-car 1 A
3<ar 2 16. 64 Potsto saisd (7 . 6 A 3 A
acar ! A B-car 1 7 Spinach. raw Tomato sauce, canned
ye 1 A a-car 1 7 B-car 25, 26. 29. A-car 1 A
8<rvp 1 A e 1 m 45, 57, 'ye 2 A
Paraisy, not aried Potato, white, cooked 68 Tomato, raw
3-car 2 29.58 . B-car 1 A a-car k| 25,26. 29 pB-car 3 23. 46, 55,
a-car 1 23 a-car ! A lut 2 29, 57 67.73. A
ot 1 29 ut ! A %] 1 29 tut ! <9
e 1 29 e 1 A Squash, summer e 5 29.73. A
Peach, canned, drained Potato, white, raw f-car 2 25, A Turnip, raw
fcar 3 24, 29.A Bcar k| 29,59 a-car 1 25 f-car 1 29
a<car 2 29.A a-car 2 29 at 2 A a-car 1 29
ut k| 24,29.A lut 2 29 Squaah, winter, cooked Iyt 1 29
e 2 24.A e 2 29 f-car 9 31,72.A e 1 29
B-crvp 1 24 Prune, dried a-car 6 31,72,A Watsrmeion, raw
' Pasch, dried B-car 1 29 It 4 72, A pg-car 1 29
B-car 1 24 a-car 1 29 B-cryp 1 72 a-car 1 29
ut . Rl ut 1 29 Squash, winter, raw o It 1 29
ke 1 24 e 1 29 p-car 7 28, 45, 46, e 4 29.A
Bcryp 1 24 . Pumpkin 55, 67, Yard-tonqg beane, raw
Peach, raw Bcar 9 29, 34, 45, 72 p<car 1 46
B-car - 4 124,29, 42, 64, A a-car 4 26, 45, 46,
o AN a-car 8 29, 34, 45, 72
a-<car 3 V.. 25,29A o A Iut 1 72 -
ut, 3 ... 24,2942 ut 2. 29, A B-cryp 1 72
e R BT e T3l 2945
gcryp- - 2 A2 .
. LR

*B-carm= B-carotens; a-Cal = a-Carclens; ut = lutewn + Zeaxaninin; Iyc = iycopene: B-Cryp = -cryptaxanthin
®A = Jnpubushed data Drovided by Judy C. Hams, Arthur D. Little. inc, Campndge, Masa under NCI Contract NO1-CN-55442, 1988.
B = Unpudlsned cata provided by fredenck Khacruk, Nutnent Composmon Laboratory, Beltsvile Human Nutnton Ressarch Centet Agnculture Research

Sarvice. Bettsvinie, Ma, 1990.
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.Table 8. ’
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imputea values for carotenoids in fruits ana vegetlables - C o
= . - e = - - “ _ - . - 1 - —— '
; TGk (SLACTRODY T TUMECDTA, (L P VOGO TR IS L0 L s e oo *

.- a<Cars BCryp - Lyc.. Lutine Aggragats. .
ugr100g ug/100g

Apple, raw . il o Lettuce, romaine o * d 3.700%-
Apneot, aned o . . .. Lima peans, cooked*® - ot o o8¢
Asparaqus, raw . o [0l c40° Mushroom xr .. .
AvOCA00. raw Ioad ol fod . Nectanne. raw a3° r* 180 ¢
3anana. raw o . Okra, raw Qo o 6,800
Seet greens * o* 7.7o0° Onion, yeiiow raw ol o
deet, canneo [0d . Orange, raw 149°
dluebernes* * e Parsiey. not aned o
Broceoh. cookea 19 oyl 0* Peach. dned o .
Broccol, raw . o . Peat raw e ot
Brussets sprouts fod Peas. green o*
Cabbage, cninesa. box chov, raw o Peppet green raw o*
Cabbage, req. raw * . Peppet rea o* o 6,800°
Cabbage. wnite o* . Pineappis, canned, drained o o* o
Carrot. cookeqvcanneatrozen o 26Q° Plum, raw o* o L.
Carrot, raw 2 ) Potato sataa * o*
Zauntiower R Fotato, wnite, cooked by
Jaery e Fotato, wnne, raw 2*
Jricorv ieal row e b o *0.300° Prune, aned o*
2am veiow . o .. . Pumpian o*
Cranpernes raw 0 . . Radish, raw o
Cress leat raw fod aJ° o 12.9C0° Ramins o*
Cucumoper oiznie . o .. .. Raspoermes. raw o*
Cucumber, raw . ot Rhubarb, raw o*
Currants. raw . 0* .. - Rulabsga o* ..
Eggpiant o e o o Scallion, raw . o o
Enarve o ol o* 4,000° Svinach, cooked o* o* *
Grapemun wnite, raw o . . Spinach, raw e o* ..
Grapes. raw o Squesn, summer o* o .
Green peans . o . . Squash, wintet cooked .. o Ce
Greens. collara (ol 2 o 16.300° Sweet potalo, cooked Qo . o*
Greens. mustara o 2 o . Sweet potato, raw 0 o*
Guava wice 23° U o Swiss chard, raw o 0 11,000°
Suava. raw 7 byl a9t Tangenne. raw 106° * .
.eles. j|ams. preserves 8 lomato catsun. Finnish 0* .
“aia ol R ge Tomato e, cannea o 330°
< 1w frust raw * Tomato paste. cannea o 190°
Leex, raw 2 Tomato sauce. canned o 420
Lemon raw . by . Tomato, raw 0* ..
Lelluce. iceoerq . 0* 0 1.400° Tumip, raw o*
Leftuce, ieat . o .. Watermeson raw o*

*<Superscnols correspond 10 IMputaton method as descnoed n Figure 3,
1Q/100 g using method @ in Figure 3 and :ma beans have an :mputed vaiue ol 0 pg/100 g using

‘For 8-carotene. biuebernes have an imputed vatue of 14
method a in Figure J,

Key: a-Car = a-carotene: B-Cryp = 8-crypioxantnin; Lyc = tycopene: Lut = lutein + zeaxanthin,

in foods. These factors include vanetal differences (34-11),
vaniable growth and harvesting conditions (40~), and differ-
ent postharvest handling and processing (28,41,45-51).

.The B~carotene content of cantaloupe illustrates the variable
nature of food carotenoid content. Reported values of B-
carorene range from 1,640 pg/100 g for cantaloupe purchased
in Maine (25) to 25,500 ng/100 g for cantaloupe purchased in
Maryland (24). Analytic differences may be parually respon-

sible for this difference but are not likely to be the oniy cause’

for this range of values as both studies met established criteria
for acceptability of analytic methods. Because of the variable

carotenold content of foods, feeding studies with controlled
carotenoid intakes must continue to rely on analysis of foods.
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Differences noted in Tables 3 and 4 between the carotenoid
content of raw and cooked forms of the same food are more
likely attributable to factors other than cooking or processing
differences. For example, as Table 3 shows, the median of
seven acceptable studies of the B-carotene content of cooked
broccoli is 1,300 pg/100 g with a confidence code of “A”
whereas the median value of six studies of raw broccoli is 700
pg/100 g with a confidence code of “A.” Broccoli is unlikely to

“actually gain this much B-carotene with cooking. Resuits for -

cooked and raw broccoli were often generated by different
scientists or laboratories with samples procured in different
geographic locations and seasons and, thus, do not represent
a controlled study of the effects of cooking. As data with more

-~
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éd:descripnons of foods. become. available. aggregations
rmodnﬁed to provide. more . informaton  about the -

R o uicomem of spemﬁc vaneties of foods or Lhe mﬂuence -

RIS thrag conditionsay.
able. 6 pnmdes a hstmg of imputed carotenoxd vzuues for .
o "Wﬁeze no analytic data were reported. Because missing

ation (52), we decided to mpute values rather than leave
as missing For exampie, no anaiytic values were available

amila green leafy vegetables, such as mustard greens, kale,
-anid spinach, contain substantial amounts of lutein (Table 3),
eplacing missing lutein values with a zero would lead to
(underesumation of the lutein intake of an individual who
nsumes coilard greens. Values were imputed in an attempt
(T 1e consistent vaiues for users.
B '} duation of carotenoid content nf fruits and vegetables
pn an initial step in the development of reliable data
oncan_.e. Jid content of foods. The evaluation system permt-
,“ted consistent, objective. and efficient raung of data from
'numerous references. Quanutanve data on the carotenoid
“Content of common foods will be useful for the estimation of
“dietary carotenoia ntake and for the evatuation of the possible
effects of carotenold wntake on c'isease wncidence.

. IMPLICATIONS
A prumary objecuve for cntically evaluating food composition
data is the identfication of fcad items for future laboratory
analysis. Foods believed to contain notable amounts of a
carotenoid, but that had a confidence code of “C" or had no
reliable data. are a pnonty for additional analyses. Information
about those foods can be used as the basis for development of
a sampling strategy to obtain statistically representative food
_samples for carotenoid analysis as has been done for seleruum
(53). Because data on the effects of cooking or processing on

" individual carotenoids m foods are liruted, this is another area
for investigation. Foods w:rh highly divergent values for carot-
enoids are also a pnonty for further investigation. The evaiu-
ation system allows for conunual. objective. and consistent
updaung of the database.

Data-quaiity 'ndicators. a part of the evaluation system. allow
users to make wformed decisions about appropnate uses for
the data The inclusion of references for acceptable data also
helps the user make decisions about data applications.

This is the third system that has been developed for the
Pvalua.uon of analyuc data for nutnent content of foods (20-

22). Although the evaluated components differ, the surularities
or the evaluaton systems demonstrate the feasbility of multi-

- nutrient evaluation systems. This approach could be useful in
development of muitinutrient food composition tables. In
-addition, reviewers of manuscripts can use the evaluation
Categories and the nutnent-specific criteria as guidelines for
manuscript quality.

Values for specific carotenoids in foods are necessary to
“estimate dietary intakes of individual .- carotenoids in the
- population. The dietary intake distribution of carotenoids can
then be used to examine the relationship between individuat
and total carotenoid intake and disease incidence. Because
lower carotenoid intake has been implicated as a risk factor in
Certain types of cancer, especially lung cancer, this database
could be used to permut greazer specificity in examining the
re!anoMp between dxetary exposure and cancer nsk. l
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Using Drama for Health
Communications:

Report from Burkina Faso,
Mali and Niger

ny Peter Lottert

Societies have been communicating
important social lessons for genera-
tions through proverbs, ancedotes,
stories, rituals and dance. Yet
projects frequently ignore traditionatl
media in favor of relatively didactic
approaches to transferring informa-
tion. Just as drama and narratives
add color, character and humor to
dailv lite. they can also intuse local
refevancee, creativity and enthusiasm
into communication programs.

Working with project counter-
parts in Africa, the USAID-funded
Nutrition Communication Project
(NCP) tapped the creative potential of
drama and stories to facilitate
cffective program development and
to communicate health concepts
directly to rural popuiations.

Sinee 1989, NCP has assisted the
Ministries of Health in Burkina Faso.
Mali and Niger in planning and
implementing communication
programs in maternal and child
nutrition. I'he overall goal of each
program is to reduce malnutrition
rates for children under five in the
project regions. NCP uses qualitative
ficld rescarch to help identify house-
hold behaviors that can be modified
with little or no additional financial
or other input from outside the
family. Much of NCP’s effort is
centered around fostering new
attitudes about the distribution of
family resources to improve the diets
of women and children. In cach
program, men are encouraged to
play a more active role in their
family's nutrition.

Role plays, skits and stories can
be used to guide, inspire and imple-
ment communication programs. The
NCP experience suggest the follow-
ing:

Role plays make research findings
relevant locally

While weitten research “findings”
help identify program objectives,
target audiences and ideas for
messages, they do not usually

6 MOTHERS AND CHILDREN

convey a mutti-dimensional portrait
of tanmuly or community life. The
use of tapes or transcripts of
sclected focus groups can add an
clement of empathy to discussions.
Role-plays are another way to help
project teams see true-to-life models
and understand how health and
nutrition messages relate to every-
day village situations. The sponta-
neous and dramatic nature of the
role play makes it ideal tor illustrat-
g potential obstacles o proposed
messages.

In Mali, during a strategy
workshop, role plays were used for
“brainstorming.” Participants from
government ministrics who had
read the ticld research results came
to life when asked to use role plays
tointerpret specific family situa-
tions related to food distribution.
Role plays provided insights and
acted as catalysts for the develop-
ment of a communication strategy.

Test and strengthen messages
through skits

Village-based skits arc an effective
means of pretesting ideas for
messages, cxploring and under-
standing how proposed behaviors
relate to traditional customs. Unlike
role play, skits are rechearsed before-
hand and therefore permit a sharper
focus on specific issues. Skits can
serve as a final check on unforeseen
obstacles and conditions that must
be negotiated within a family. A
focus group type discussion should
follow the presentation of each skit.
For example, based on ficld research

- a Vitamin A technical team might

decide to encourage husbands to

buy 50 francs of liver a week for
their wives. By developing a scenario
around the idea and staging a
village-based skit, the team captures
the population’s reaction to the
proposed behavior as it is being
carricd out. The population responds
directly to what they sce, not to a
hypothetical "what if.”

A story ties messages together

A story with believable characters is
more memorable because it places
the messages in a culturally appro-
priate frame of reference. A story
can help the project team understand
the relationship among individual
messages. Some messages cluster
and reinforce one another and may
. represent scquential steps of a larger
. action. Other messages fall outside a
.
Ao



cluster and require a particular
communication approach. The story
serves as a unifying element of the
overall strategy.

In Burkina Faso, actors worked
directly tfrom the transcripts of
focus groups, to create a dramatic
picce "Deux familles burkinabé sur le
chemin de la santé.” Following a
pretest and technical revision to
firmly root it in Burkina culture,
the story became the foundation ot a
multi-channeled communication
program. The story was captured on
slides to facilitate its use during
training and to help insure high
qualitv images for print materials,
Twvo flipcharts, a poster, a health
center handout, literacy booklets
and lessons for school children were
produced based on the "Peux
familles” story. Finally, the story
was tised as a starting point for the
creation of a 20 ¢episode radio
drama.

Mobilize commiunities with drama

[n addition to being an effective
pretest tool, skits pertormed by
village teams for local audiences
draw directly on the creative poten-
tial of the African people. Memb:rs
of a community organization can be
trained in a *veek to successfully
stage skits based on scenarios
developed by a project team. Ama-
teur actors learn the parts more
quickly and interchange roles casily
when skits are short (3-5 minutes).

In Niger, upon returning from a
workshop, five member "Animation”
teams immediately began presenting
skits to enthusiastic audiences. In
the first month the tcams presented
only skits based on the scenarios
developed by the project team.
Afterwards they created their own
scenarios. Seventy original, innova-
tive skits were developed, which,
with rare exceptions, stuck faith-
fully to the messages.

The village teams took charge of
their communities’ nutrition educa-
tion program and communicated
directly through humorous and
dramatic portrayals of village life.
An evaluation of the project showed
the skits had direct impact on the
audiences and also generated consid-
crable discussion in market places
and within families.

Conclusions

Information does not, by itself,
translate into widespread adoption of
the desired behaviors. People need to

sce examples of recommended actions

within the family and community.
Stories and drama offer the flexibil-
ity for communicating diverse
messages to a varietv of audiences
Morcover, they can spur a project
team on at critical moments and
infuse the overall program with
energy and exciternent.

Peter Gottert is a program officer for the Nutr:tion
Communications Project.

Single copres of Communications Strategies to
Support Infant and Young Child Nutriton are
avenlable for readers in Asia, Africa and Latin
America. Contact NCP/Academy for Educational
Development, 1255 23rd St., NW, Washington,
DC 20037. USA.

ARROW

(Asia-Pacific Resource and Research
Centre for Women)

ARROW is a resource and research
organization dedicated to improving
the quality of development policies
and programs affecting women in
the Asia-Pacific region.

ARROW provides information and
resource materials to women's
organizations and government and
non-governmental organizations to
re-orient policies and programs to
greater sensitivity and responsive-
ness to women’s needs and perspec-
tives. It facilitates the generation and
use of new research findings and
analyses on policies, programs and
organizations and the exchange and
dissemination ot information
througli a regional and global

" network of organizations. The initial

emphasis is on women and health.
The Resource Centre collects a

range of materials which include

books, monographs, journals and

" newsletters as well as videos, bro-

chures and education materials. The
focus is on national development
policies and plans on women and

. development, especially those specific

to reproductive health and popula-
tion; relevant legislation, administra-
tive policies and regulations; current

research studies and technical infor-
mation; program, project and
organizational evaluations; and case
studies of ctfective projects and
programs.

ARROW is a member of the
International Women's Health
Documentation Project which
includes the Boston Women's Health
Book Collective, 505 Corpo (Brazil),
IS1S (Chile) and CIDHAL (Mexico).
This project grew out of a need to
support women's organizations with
rcliable and accurate information on

- numerous issues affecting women's

health and to incorporate women’s
perspectives into public policies
affecting women'’s health and
population programs. A computer-
ized databasc encompassing the
collections held by five participating
institutions has been set up. The
database features extensive

. cross-referencing and searching
. capabilities and will soon be acces-

sible clectronically by all member
institutions. ARROW also has access

' to POPLINE and other databases

through clectronic mail.
Information Services include
literature scarches, bibliographies,

accession lists of the centre’s materi-
! als wind copies of documents. Statisti-

cal information, including indicators
of women's health status are also

+ available. Information can be ob-

tained in a printed format or on
diskette for a fee. Other services
include research and program evalu-
ation, reviews of policies and
programmes affecting women'’s
health, highlighting successful
programmes in Asia and Pacific and
the production of action-oriented

regional publications such as infor-

mation packets, annotated bibliogra-

* phies, resource kits, news bulletin

and research reports on sclected
issues. Presently ARROW is imple-
menting the Malaysian component of
the International Reproductive Rights
Research and Action Group’s

(IRRRAG) global ethnographic study.

Astan-Pacific Resource

& Research Centre for Women

2nd Floor, Block F

Anjung Felda, jalan Maktab, 54000 Kuala Lumpur
MALAYSIA

Tel: (603) 292-9913 Fax: (603) 292-9958
E-mail: women@arrow.po.my
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Statement on natural food sources of vitamin A

and provitamin A

IUNS Committee 11/6

The International Union of Nutritional Sciences
(IUNS) Commitee 1116 on Nutrition and Anthropol-
0gy has developed the following statement on the
basis of the two preceding reviews.

Vitamin A deficiency is highly prevalent in developing
regions: recent data indicate that the magnitude and
severity of the problem are more extensive than origi-
nally assessed. Temporarv measures to treat and
control vitamin A deficiency. notably the periodic
massive dosage approach. are still being actively pro-
moted for their value in reducing c*uld mortality [1).
Community trials in Incia !2]. Indonesia (3}. and Nep-
al {1] strongly support the association of vitamin A
supplementation and reduced preschool child mortal-
ity. Vitamin A supplements have an important role in
child survival, particularly in reducing mortality
associated with infectious disease. However. the con-
tinued use of synthetic vitamin A supplements may be
creating a complacency relative to the long-term goals
for improved dietary intake of vitamin A--rich foods
[4]. The benefits of promoting natural food sources of
vitamin A are that change will be more sustainable
and economically sound.

Improving vitamin A status through dietarv mod-
ifications requires accurate food composition data for
the identification of vitamin A-rich foods. assessment
of dietary intake of vitamin A. and recommendations
on cooking processes that minimize losses of pre-
formed vitamin A and provitamin A. The widespread
use of high performance liquid chromatography
(HPLC) has created an expanding database of nu-
trient values. including information on isomers asso-
ciated with the cooking process that reduce the bio-
logical availability of vitamin A. However. the food
composition data on vitamin A-rich foods are far
from complete. In developing regions HPLC is often
not a viable analytical technique. and local foods are
often analysed using outdated techniques. or nutrient
values are extrapolated from analysis of foods from
different geographical regions. To date. few food

composition tables have been updated to incorporate
the expanding data on vitamin A, including identifica-
tion and quantification of different carotenoids and
isomers. Given the large variation in the nutrient con-
tent of vitamin A-rich foods and inadequacies in the
food composition literature. there has been a shift to-
wards the classification of foods based on their rela-
tive contribution to vitamin A intake [5]. By reducing
vitamin A activity into a score of low, medium. and
high based on reunol equivaients (RE). a simplified
dietary analysis can possibly be used in some situa-
tions 1o estimate dietary intake of vitamin A.

Reaching the poal of improving vitamin A status
through dietary modifications involves more than an
increased intake of vitamin A-rich foods. For exam-
ple, at least 5 g per day of dietary fat is recommended
in a child’s diet to optimize the absorption and utiliza-
tion of preformed vitamin A and provitamin A (6].
Other nutrients that facilitate the utilization of vita-
min A include protein, vitamin E. and zinc. The nu-
trient density of the diet is also an issue in formnulating
dietary recommendations for groups at risk of de-
veloping vitamin A deficiency. notably preschool chil-
dren. The intake of vitamin A through natural sources
may be limited by the quantity and the frequency of
food consumption required to meet the individual's
requirements not only for vitamin A but also for other
nutrients such as protein and energy. Given the well-
documented interrelationships between wvitamin A
status and infectious disease. dietary modifications
may be compromiscd by repeated occurrences of in-
fection. Conversely. increased dietary intake of vita-
min A from natural food sources may improve the
individual's resistance to infection. although the
mechanisms have yet to be clarified. Therefore a diet-
ary approach to the vitamin A deficiency problem
needs to incorporate modifications in the intake of
other foods when necessary and to promote heaith
measures that reduce infectious diseases.

Ecological. economic. and cultural factors act dif-
ferentially on the intake of vitamin A-rich foods.
Identification of food items rich in vitamin A acuvity
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will not improve a vitamin A deficiency problem if the
foods are not available locally or are economicaliyv in-
accessible. Furthermore. a single focd item 1s subject
to very different interpretations in different cultural
settings. and inclusion or exclusion ot a natural food
rich in vitamin A can be determined bv behefs and
attitudes dictated by multiple cultural factors such as
religion. alterations in physiological status. and gen-
der and age discnmination. to name a few. Moreover.
intracultural variation in cultural classifications is con-
siderable. The evidence highlights the need for locally
relevant data and the active invoivement of commu-
nitv members in the design of programmes for the
improvement of vitammn A status through dietary
modification. This is supperted by the few available
evaluations of programmes intended to increase the
consumption of natural foods rich in vitamin A activ-
ity. It becomes increasingly clear that preliminarv loc-
al communitv data on the availability of foods: their
cconomic value: consumption patterns: attitudes. be-
liefs. and values about food: feeding behaviours: and
existing vitamin A deficiencv can be used to create
locally efiecuve programmes for the prevention ot
vitamin A deficiency and improved health that will be
sustainable over the long term.

Social marketing techniques. nutntion education,
and promotion of gardening activity all have potential
{for modifving dietary practices ti,at affect vitamin A
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INTRODUCCION

En Honduras existe un bajo nivel de consumo de alimentos,
especialmente de vegetales como las hortalizas y las frutas, las que son
fuente de vitaminas y minerales que el organismo necesita. Este
consumo de vegetales es bajo sobre todo en lo que se refiere a las
hortalizas y frutas fuentes de vitamina "A". Esto, junto con otros
factores, contribuye a que los problemas de deficiencia de esta vitamina
sean graves, especialmente en los nifilos menores de cinco afios.

La vitamina "A" es una sustancia que el cuerpo humano requiere para
el buen funcionamiento de la vista, para la piel, para el crecimiento y
desarrollo de los niflos y para proteccion de algunas enfermedades.

El bajo consumo de esta vitamina en los ninos produce una mayor
frecuencia de infecciones respiratorias, enfermedades en la piel,
problemas en la vista y tardanza en recuperarse de las enfermedades.
Estos problemas también pueden presentarse en la poblaciéon adulta.

Una de las practicas para proveer a nuestro cuerpo de la cantidad de
vitaminas que necesita, es el aumento en el consumo de verduras y
frutas. En el caso especifico de la vitamina "A", se recomienda
consurnir verduras y frutas de color verde y amarillo intenso en su
interior. Estos vegetales se encuentran en abundancia en la naturaleza
sobre todo los de tipo autéctono; sin embargo, su consumo no es
frecuente. Por esta razon es menester promover y dar a conocer su
valor nutritivo lo mismo que las formas variadas de preparacion de estos

alimentos.

La vitamina "A" se encuentra también en alimentos de origen animal,
como la carne de res, el higado, las aves de corral, el pescado y
mariscos, los huevos, la leche y sus derivados. Pero no todos éstos
estan al alcance de muchas familias.

En tal sentido, nos unimos al esfuerzo de otras instituciones, que
también enfocan acciones de promocién de cultivo y consumo de
alimentos fuentes de vitamina "A", presentando este recetario el cual
se basa en su mayoria en alimentos autéctonos del pais.
[ -
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Para la preparacion de este recetario se llevé a cabo un trabajo que
consistié en evaluar con madres y nifios escolares la aceptacion del
sabor de cada una de las recetas, y luego se realizaron analisis de su
contenido en vitamina "A". Este anadlisis fue efectuado en los
laboratorios del Instituto de Nutricion de Centroamérica y Panama
(INCAP) en Guatemala.

Las recetas preparadas estan basadas en alimentos con alto valor
nutritivo, especialmente en vitamina "A", de facil preparacién, en su
mayoria disponibles en las comunidades y formando parte de los
patrones culturales de alimentacion; sin representar un costo alto de

produccion.

El recetario comprende 13 preparaciones a base de zanahoria, ayote
criollo sazén, camote anaranjado, hojas de mostaza, hojas de rabano,
hojas de chaya, puntas de las guias de pataste, mango criollo y platano
maduro. Ademas de su riqueza en esta vitamina estos alimentos nos
aportan también otras sustancias nutritivas que el organismo necesita.

Esperamos que el mismo sea de mucha utilidad para las madres en la
preparacion de sus alimentos y de beneficio para las instituciones que
promueven actividades de nutricién y de agricultura. Con esta pequena
aportacion, confiamos contribuir a mejorar la dieta de las familias

hondurenas.



RECETAS CON ALIMENTOS FUENTES DE VITAMINA “ A

RECETA No. 1

INGREDIENTES

3 . Zanahorias pequenas.

2 Huevos.

1 Cucharadita de sal.

Media cebolla pequeiia

Grasa suficiente para freir

\ aproximadamente 7 cucharadas) %/f




PREPARACION

Lavar bien las zanahorias con agua
clorada , limpiarlas y dejar que se
escurran, (no se pelan, solo se limpia
la cdscara con un cuchillo)

Rallarlas con rallador fino

‘Batir los.dos huevos a punto de
nieve en un plato hondo, agregarles
la zanahoria rallada, la cebolla
picada,la sal, revolviendo bien.

Inmediatamente poner a calentar la
manteca o aceite.

Al estar caliente la manteca, se va
friendo esta mezcla por cucharadas,,
dandole forma de tortita a cada parte
que se vacocinando.

Dejar que se doren las tortitas por
cada lado, sin que se quemen.

Las tortitas que se van friendo
se ponen a escurrir antes
de servirlas.

o vy, To

NOTA: El costo de la receta es de Lps.3.20. Se obtienen 8 porciones de dos tortitas
cada una. La porcién cubre la necesidad diaria de Vitamina "A" en nifios de 1 a 3 afios.



http:Lps.3.20

'‘RECETA No. 2
HOJAS DE CHAYA CON HUEVO

INGREDIENTES:

1T manojo 4de hojas de chaya
(de 15 a 20 hojas no muy sazonas)

2 Huevos,

Media cebolla pequena

2 Cucharadas de manteca colmadas
Sal al gusto.




PREPARACION

1. Lavar bien las hojas una por una
con agua clorada y ponerlas
a cocinar con poca agua.

2. Al estar blandas, bajarlas del fuego.

1}

3. Escurrirlas y picarlas bien.

4. Poner a calentar la manteca y

agregar las hojas picadas.

5. Agregar los hueves y la sal
y mezclar para cocinarlas bien.

6. Al estar suficientemente frita la
preparacion, sacarla de la freidera

v dejarla escurrir.

NOTA: El costo de la receta es de Lps.1.55. Se obtienen 4 porciones (3 cucharadas la
porcidn). La porcién cubre la necesidad diaria de Vitamina "A" en nifios de 1 a 3 afios.


http:Lps.1.55

'RECETA No. 3
HOJAS DE RABANO CON HTTRVO

INGREDIENTES

1 Mazo de hojas de rabano frescas
(una y media tazas caseras de las
hojas picadas)

2 Huevos. -

Media cebolla pequeiia

2 Cucharadas Qe manteca . ‘ /
Sal al gusto. 0 0




BEST AVAIL ARLE Ty

o0]

PREPARACION

1, Limpiar y lavar bien las hojas, una
por una con agua clorada. '

2. Dejarlas escurrir y picarlas
finamente.

/ |
.
i ' - Y

3. Batir los huevos en un plato hondc
y agregar la sal.

4. - Poner a calentar la manteca.

5. Agregar las hojas de rabanoy
la cebolla picada al huevo y echar
a freir en la manteca caliente.

6. Revolver con cuchardn o paleta
de madera, hasta freir bien la
preparacion.

7. Bajar del fuego y dejar escurrir
antes de servir.

NOTA: El costo de la receta es de Lps.1.80. Se obtienen 4 porciones. La porcién cubre
cerca de la mitad de la necesidad diaria de Vitamina "A" en nifios de 1 a 3 afios. Esta
rarata tamhién se prepara con hojas de mostaza, de acelga o de remolacha. \


http:Lps.1.80

 RECETANo. 4
HOJAS DE MOSTAZA SUDADAS

INGREDIENTES:

1. Mazo grande de mostaza o 3 tazas
caseras de la mostaza ya picada. .

4 Cucharadas de mantequilla,

1 Cebolla pequeia.

——— /“"

Media cucharadita de sal ==

2 'I_’azas de agua. | @
== N ]
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PREPARACION

1. Se lava la mostaza hoja por hoja
con agua clorada.

2. Se pican las hojas finamente y se
miden las 3 tazas.

3. Se pone a hervir la cantidad de
2 tazas de agua; al estar hirviendo se
agrega la mostaza a que se ablande.

4. Sacar las hojas del recipiente donde
hirvieron y ponerlas a escurrir.

5. Ponerlas en una freideray agregarles

~ la mantequilla, la cebollapicada y la

sal.

6. Se tapa la freideray se deja que las
 hojas se cocinen un poco mas con
la mantequilla.

7. Se bajan del fuego y se sirven con
el resto de la comida.

NOTA: El costo de la receta es de Lps. 1.80. Se obtienen 4 porciones. La porcién cubre
la tercera parte de la necesidad diaria de Vitamina "A" en nifios de 1 a 3 afios. Las
hojas de mostaza también se preparan con huevo Igual que las hojas du rdbano.

!
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RECETANo. 5
PUNTAS DE GUIAS DE PATASTE SUDADAS

INGREDIENTES

2 Tazas de puntas de pataste tiernas.

4 Cucharadas de mantequilla,

1 Cebolla pequeia

Sal al gusto.
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PREPARACION

. ¢
1. Lavar bien con agua clorada
las puntas de las guias del pataste.

2. Picarlas y ponerlas a cocinar en

poca agua a que den solamente
un hervor.

3. Bajarlas del fuego, escurrirlas bien

4. Picar finamente la cebolla,,

5. Poner las puntas de pataste y la
- cebolla en una freidera, agregar
la mantequilla y dejarlas sudar
a fuego lento a que absorban
el sabor de la mantequilla.

NOTA: El costo de la receta es de Lps.O. 65. Se obtienen 4 porciones. La porcion cubre
la quinta parte de la necesidad diaria de Vitamina "A" en niiios de 1 a 3 aiios.
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" RECETANo. 6
ARROZ CON AYOTE

INGREDIENTES:

1 Libra de ayote sazon (2 tazas y
media partido en cuadritos)

1 Libra de arroz,

2 Cucharadas de manteca.

1 Cebolla pequena.

Medio chile dulce pequefio

2 Tazas deagua.

1 Tomate pequeno
Sal al gusto.

N - e
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PREPARACION

1. Lavar el ayote, pelarlo y partirlo
en cuadritos.

2. Partir el chile en tiritas, partir también
el tomate y la cebolla y sofreirlos
con las 2 cucharadas de manteca.

3. Limpiar el arroz y agregarlo alos
' condimentos a que se sofria también.
4. Anada el agua hasta cubrir el arroz,
también agregue la sal necesaria.

5. Revolver con una paleta de madera
o cuchardn a que se mezclen todos
los ingredientes con el arroz.

6. 'Revuelva un poco el arroz y luego!.
anada el ayote en cuadritos. Tape
el recipiente y deje cocinar hasta
que se ablande.

7. Bdjelo del fuego y deje enfriar.
un poco, antes de servir.

NOTA: El costo de la receta es de Lps.2.80. Se obtienen 8 porciones. La porcnon cubre

la cuarta parte de la necesidad diaria de Vitamina "A" en nlilos de 1 u 3 afios.

-

)

j
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" RECETA No. 7
TLAN DE AYOTE

INGREDIENTES

1 Libra de ayote criollo sazén.

Una y media taza de leche
(tazas caseras)

3 Cucharadas de maicena.

"6 Cucharadas de aztcar.

2 Tazas de agua.

Rajita de canela.
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PREPARACION

1. Lavar el ayote con agua clorada,
peiarlo y ponerlo a cocer con ,
las dos tazas de agua, agregandole '
una rajita de canela ;

2. Cuando se ablande, bajar del fuego
y deshacerlo hasta formar un puré.

3. Disolver la maicena en media taza
de leche.

4, Mezclar el puré del ayote con la taza
de leche restante y agregar el azucar.

5. Dejar a que hierva la leche con el
puré, sin dejar de mover para que
- no se ahume o pegue la preparacion.

6. Agregar la maicena que se disolvio
en la leche y revolver bien.

7. Dejar que se espese, sin dejar
de mover, al obtener el espesor.
- deseado se baja del fuego.

NOTA: El costo de la receta es de Lps.2.50. Se obtienen 5 porciones. La porcion cubre
la quinta parte de la necesidad diaria de Vitamina "A" en nifios de 1 a 3 afios. ,75’


http:Lps.2.50
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RECETA No. 8
PURE DE CAMOTE

INGREDIENTES:

1 Camote anaranjado de mas o menos
1 libra.

1 Taza de leche.

5 Cucharadas de azucar.

Cuarta cucharadita de canela en polvo

1 Taza de agua.
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PREPARACION

Lavar el camote con agua clorada
y pelarlo, partirlo en pedazos no
muy peruenos.

Ponerlo a cocinar con la.taza
de agua, hasta que se ablande

Bajarlo del fuego, machacarlo ¢n
el mismo recipiente que se cocind
hasta formar un puré.

Agregarle laleche y el azucary
ponerlo a fuego lento a que hierva,
sin dejar de moverlo para que no.
se pegue.

Bajarlo del fuego y dejarlo enfriar

“antes de servirlo.

NOTA: El costo de la receta es de Lps.2.00. Se obtienen 10 porciones. La porcién cubre

la tercera parte de la necesidad diaria de Vitamina "A" en nifios de 1 a 3 afios.

|

&

f

%
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RECETA No. 9
FRITAS DE CAMOTE

INGREDIENTES:

1 Camote anaranjado que pese una
libra.

4 Cucharadas de azucar.

2 Huevos.

3 Cucharadas de harina,

5 Cucharadas de manteca.

1 Tazade agua.
Sal al gusto

Canela en polvo.al gusto.




PREPARACION:

1. Lavar bien los camotes con agua
clorada, pelarlos, partirios y
ponerlos a cocinar.

2. Al estar blandos se sacan del fuego,
se dejan enfriar y se deshacen o
machacan hasta formar un puré.

3. Agregaries el azucar, los huevos, ,
ia canela y la sal.

4. Revolver todos los ingredientes con
el camote. Agregar la harina solo si -
se considera necesario para que

espese.

5. Poner a calentar la manteca, al estar
bien caliente ir friendo la mezcla por
cucharadas.

6. Dejar escurrir las fritas y servirlas
COmo postre.

" NOTA: El costo de la receta es de Lps.2.85. Se obtienen 7 porciones de tres fritas cada
una. La porcion cubre la quinta parte de la necesidad diaria de Vitamina "A" en nifios

de 1 a 3 afios. e e e -
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FEECETA No. 10
DULCE DE MANGO

INGREDIENTES:

6 Mangos medianos maduros perg

firmes. D

Taza de agua.

Media taza de azucar

Canela al gusto

BES AVAILARLE CORY
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PREPARACION:

1. Lavar los mangos con agua cloraday
pelarlos. 7,

2. Cortarlos en rodajas y eliminar la \ /
semilla.

Q‘%b
<<
’/«W‘
3. Enun recipiente poner a hervir //
el agua, agregar los mangos y dejar //iw» 7
que se cocinen, moviendo a que , -
se forme un puré, - NZ 2

4, Luego agregar el azlcar y la canela
' y dejar cocinar un poco mads a que
hiervan, esperar a que espesen B
en el punto deseado.

5. ' Bajar del fuego y dejar enfriar , antes
de servir.

NOTA: El costo de la receta ¢s de Lps.1.15. Se obtienen 4 porciones. La porcion cubre
Ia necesidad diaria de Vitamina “"A" en nifios de 1 a 3 afiosot.81 AVAILARI T cOry ]%~>
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RECETA No. 11
CAMOTE EN MIEL

INGREDIENTES

1 Camote anaranjado de mds o menos
una libra. ( 2 tazas ya pelado .
y partido en trocitos ) B

5 ° Cucharadas de azucar.

' Una y media taza de agua

BEST AVAL 4G L Cop Y

\G
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PREPARACION

1.

Lavar el camote, pelarlo y partirio
en trocitos pequenos.
2. Ponerlo a cocinar con la taza y

3. Agregarle las 5 cucharadas de

4,

media de agua y dejar que se
ablande un poco.

azlcar y revolvern

Dejar que hierva con el azucar,
hasta que se ablande lo necesario.

BEST AvAiLABLE COPRY

NOTA: El costo de la receta es de Lps.1.15. Se obtienen 8 porciones. La porcion cubre
la tercera parte de la necesidad diaria de Vitamina "A" en nifios de 1 a 3 afos. J 56/
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RECETA No. 12
PLATANOS EN GLORIA

INGREDIENTES
1 . Platano maduro grande.
3 Cucharadas de azucar.
1 Rajita de canela.
1 Taza de agua.,
Beol AAan ARLE CORY

|5
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'PREPARACION

1. Pelar el platano y partirio en trocitos.

2. Ponerlo a cocer agregando la taza
de agua y la canela.

3. - Al estar blando, agregarle las
3 cucharadas de azucar.

4. Revolvery dejar que se ablande bien,

5. Alestar biando bajarlo del fuego.

NOTA: El costo ae 1a receta es de Lps.0.70. Se obtienen 4 porciones. La porcion cubre
la tercera parte de la necesidad diaria de Vitamina "A" en nifios de 1 a 3 afios.
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"RECETA No. 13
ARROZ CON CHAYA

INGREDIENTES:

1 Taza de arroz
(media libra aproximadamente)

5 Hojas de chaya.

2 . Cucharadas de manteca.

Media cebolla

Una y media taza de agua

Sal y pimienta al gusto.

190
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PREPARACION

1. Lavar las hojas de chaya y picarlas
bien fino. '

2. Limpiar el arroz,

3. Poner a calentar la manteca en
una freidera y sofreir en ella el
arroz junto con los condimentos.

4.  Agregarle el agua, revolviendo bien.

5. ‘.Por ultimo agregar la chaya
bien picada, tapar la freidera "
'y dejar que se «ocine el arroz..

Br sl AVAILARE COPY

NOTA: El costo de la receta es de Lps.1.30. Se obtienen 6 porciones. La porcion cubre
la sexta parte de la necesidad diaria de Vitamina "A" en nifios de 1 a 3 afios.

4|
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