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Comparative analysis of vitamin A and iron content in food according to

different food composition tables and nutritional evaluation software programs
Cristiane Barbosa CHAGAS!, Claudia SAUNDERS"#, Aline Bull Ferreira CAMPOS"?,
Jamile Lima NOGUEIRA? Cristina Lucia da SILVA?, Priscila Dutra ALVES?, Andréa RAMALHO!?

Abstract

The objective of this study was to analyze retinol equivalent and iron content in different food composition tables and nutritional
evaluation software programs. A literature search was conduct to identify tables and software available in Brazil containing
information about retinol equivalent and iron content that are currently used by nutritionists. Ten tables and five software
programs were selected for this study. The methodology used to present the retinol equivalent and iron content was evaluated
and no pattern to obtain such content was found in the tables and software programs analyzed. Only one of the tables had
enough information for the calculation of retinol equivalents; this table is recommended to all Latin America As for the iron
content, three of the tables analyzed stand out and therefore should be used; two of them are based on national foods and the
other is recommended for use in all Latin America countries. None of the software programs evaluated use the conversion
factors suggested by IVACG to assess the vitamin A content in foods. Special attention should be given to the content of iron
provided in the software programs since they use tables as international sources and fortified foods.
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1 Introduction

Vitamin A deficiency (VAD) and iron deficiency are the
two most important micronutrient deficiencies in the world
(ERHARDT et al., 2004), and they have great impact on public
health. Worldwide, about 250 million children are at risk of
VAD and 2 billion people suffer from iron deficiency anemia
(UNITED..., 2004; WEST JUNIOR, 2004).

According to the National Policy on Food and Nutrition
(BRASIL, 2012), iron and vitamin A defciencies still persist
as public health problems in Brazil and their main etiological
factor is inadequate food intake (VAN JAARSVELD et al., 2005;
BRASIL, 2012).

Inadequate dietary intake is the first stage of nutritional
deficiency, and it can be detected by food intake assessment.
Thus, dietary information is considered to be a premature pre-
pathological indicator of nutritional deficiencies (BOWERING;
LOWENBERG; MORRISON, 1980).

The term vitamin A comprises retinol (pre-formed vitamin
A - animal foods) and all dietary carotenoids with trans-retinol
biological activity. Carotenoids are called pre-vitamin forms
because they can be converted into retinol (yellow and orange
fruits and vegetables and dark green leaves). There are more than
600 forms of natural carotenoids and many of them have pro-
vitamin A activity, but food composition data are only available
for three of them (a-carotene, -carotene, and p-cryptoxanthin)
(VAN JAARSVELD et al., 2005).

Humans efficiently absorb and use pre-formed vitamin A at
rates of 70 to 90%. More than 75% of the dietary vitamin A intake
in Europe, the United States, and other industrialized countries
is pre-formed. However, in developing countries, from about 70
t0 90% of vitamin A comes from pro-vitamin, and beta-carotene
is its main source. Depending on the individual status of vitamin
A and other factors, including dietary ones, absorbing rates
range from 20 to 50% (PENNISTON; TANUMIHARDJO, 2005).

In order to correctly estimate vitamin A intake, biological
activity and the efficiency in converting different forms of
this vitamin in foods must be considered during dietary
intake evaluations. According to the International Vitamin A
Consultative Group - IVACG (INTERNATIONAL..., 2004), one
microgram of retinol corresponds to twelve micrograms of beta-
carotene and to twenty-four micrograms of other carotenoids.
Therefore, food composition tables used to estimate nutrients
intake, in terms of vitamin A, must consider the retinol activity
equivalent.

As for iron, its bioavailability in foods depends on the
dietary composition. There are two types of dietary iron — heme
and non-heme.

The heme-iron comprises approximately 10% of daily
intake, while the non-heme-iron corresponds to approximately
90% (SHARP; SRAI, 2007). Heme-iron is found in the structure
of the porphyrin ring, connected to the hemoglobin and the
myoglobin, in meats and products which contain blood. Its
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absorption rate is higher than that of non-heme-iron (25%),
and it is little influenced by dietary components which inhibit
or promote inorganic iron absorption and is determined mainly
by body reserves. Non-heme iron is found mainly in its ferric
form; its quantity varies in vegetable foods, eggs, and fortified
foods, and it accounts for about half of the iron content in meats.
Its absorption rates varies from 2 to 20% and is determined
not only by organic reserves, but also by its solubility in the
proximal portion of the small bowels, which depends on the
influence of dietary components ingested at the same time. The
bioavailability of non-heme iron is increased by the presence
of heme-iron and vitamin C; its absorption inhibitors include
polyphenols found in certain vegetables, tannin (found in tea
and coftee), phytates found in cereals such as oats, and calcium
(LACERDA, 2009; PARRA et al., 2005).

This information should be considered when choosing a
food composition table to evaluate diets in order to identify
subjects which are at deficiency risk and to improve the
association between the dietary indicator and other indicators
used to identify and monitor nutritional deficiencies.

The objective of this study was to analyze information
sources and methodologies used to determine the content of
vitamin A and iron in different food composition tables and
nutritional evaluation software programs in order to determine
the best evaluation resource.

2 Materials and methods

A literature search or review was carried out in 2007
and 2008 to identify food composition tables and nutritional
evaluation software programs available in Brazil containing

information about the content of vitamin A and iron and have
been used in clinical practice. The search was conducted in the
Bireme and Pubmed databases and in the scielo virtual library
as well as in university websites. The bibliographic references
of each table and software were evaluated. The criteria used
for this evaluation were the factors considered by the tables of
food composition and software programs for the conversion of
vitamin A and the sources used for the determination of heme-
iron and non-heme-iron.

According to these criteria, ten tables and five
software programs were selected. The tables are: TACO
(A) (UNIVERSIDADE..., 2006); Erhardt (B) (ERHARDT,
2004); Franco (C) (FRANCO, 2002); Pinheiro et al. (D)
(PINHEIRO et al., 2005); Philippi (E) (PHILIPPI, 2002);
UNIFESP (F) (UNIVERSIDADE..., 2001); USP (G)
(UNIVERSIDADE..., 2004); IBGE (H) (INSTITUTO...,
1999); USDA (I) (GEBHARDT et al., 2006); and INCAP (J)
(INSTITUTO..., 2006). The software programs are: NutWin
(A) (UNIVERSIDADE..., 2005); Dietwin (B) (DIETWIN,
2008); Food Processor (C) (ELIZABETH..., 2008); Dietpro
(D) (DIETPRO, 2008),and Avanutri (E) (AVANUTRI, 2008).

3 Results

Table 1 shows the information found in the food
composition tables, and Table 2 shows the information found
in the nutritional evaluation software programs.

With regard to vitamin A, as can be seen in Table 1, two
tables (C, F) and all software programs do not have a database to
estimate the total content of vitamin A. Six tables (A, B, C, D, E,
F) do not consider the conversion efficiency of other carotenoids

Table 1. Vitamin A and iron analysis in food composition tables available in Brazil.

Table Vitamin A analysis Iron analysis
A Only considers retinol (ug) Evaluates total iron content (mg)
B Retinol and carotenoids (conversion factor = 12 for most foods) Does not evaluate iron
C Only considers retinol (ig) Evaluates total iron content (mg)
D Vitamin A in pg RE Evaluates total iron content (mg)
E Vitamin A in Retinol (ug RE). Converts IU into RE, no references or methodology. Evaluates total iron content (mg)
F Vitamin A (ug RE ou IU) Evaluates total iron content (mg)
G Vitamin A activity = pg retinol + 1/6 pg Pcarotene + 1/2 pg other carotenoids with Does not analyze iron
pro-vitamin A activity
H Retinol and carotenoids: 1:6 rate for beta-carotene activity Evaluates total iron content (mg)
I Retinol and carotenoids: 1 pug RE = 12 B-carotene = 24 other carotenoids Evaluates total iron content (mg)
J Vitamin A: 1 pug RE = 12 B-carotene = 24 other carotenoids Evaluates total iron content (mg)

RE: retinol equivalent, IU: International Unit, ug = micrograms, mg = milligrams.

Table 2. Vitamin A and iron analysis in nutritional evaluation software programs available in Brazil.

Software Vitamin A analysis Iron analysis
A Retinol (pg) Evaluates total iron content (mg)
B Evaluates retinol and beta-carotene (ug) Evaluates heme iron (mg) and non-heme iron (mg)
C Evaluates retinol and carotenoids (pg) Evaluates total iron content (mg)
D Evaluates retinol (ug RE retinol or IU) Evaluates total iron content (mg)
E Retinol (ug) Evaluates total iron content (mg)

RE: retinol equivalent, IU: International Unit, ug = micrograms, mg = milligrams.
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and attribute the same biological activity of beta-carotenoids
to them or consider only retinol as a source of vitamin A. Two
tables (G, H) adopt outdated conversion factors of retinol
and carotenoids in active vitamin A. Only two tables (I and J)
consider currently used conversion factors for different forms
of vitamin A according to IVACG (INSTITUTO...,2004) (1 pg
retinol equivalent corresponding to 12 ug of beta-carotene
and 24 pg other carotenoids). As can be seen in Table 2, three
software programs (A, D, E) consider only retinol as a source
of vitamin A; and one (B) considers retinol and beta-carotene;
and another one (C) considers retinol and carotenoids.

As for iron, according to Table 2, only one software program
distinctively included information about the heme and non-
heme iron content (B). In Table 1, two tables (B, G) do not
analyze the iron content. In the other software programs and
tables analyzed, the total iron content is presented.

Two tables (A, H) are based on Brazilian foods, and one of
them (J) is recommended for use in Latin America countries.
The software programs present information which associates
national and international tables and it is difficult to identify
national foods.

4 Discussion

In order to evaluate vitamin A and iron intake, the Food
Composition Table should be carefully chosen because an
inadequate table or software can (negatively) compromise the
entire dietary assessment, which alone is considered an indicator
of risk for deficiency states, but when combined with other
information and biochemical parameters may help define the
diagnosis of nutritional deficiency.

Furthermore, the detection of inadequate intakes of these
micronutrients (vitamin A and iron) may contribute to the
prevention of their deficiencies, which are currently considered a
major public health problem in many developing countries and
cause many health risks to individuals because these nutrients
play an important role in maintaining many vital functions such
as growth, reproduction, immune function, and antioxidant
function (BRASIL, 2009).

In a thorough selection, it is necessary to choose
tables which clearly describe the analytical procedures used
to determine the content of vitamin A and which consider the
biological activity and the conversion efficiency of the different
forms of vitamin A (1 pg retinol/ 12 ug beta-carotene/ 24 ug
other carotenoids) (INTERNATIONAL..., 2004). Additionally,
a distinction between the contribution of heme and non-heme
iron in foods should be made. These measures increase the
reliability of dietary intake evaluation.

Besides, it is essential to choose tables and software
programs which have information about national foods.
Although international tables have information about important
foods, many of them are not available in Brazil, given the great
variety of fortified foods in many countries, especially developed
countries, because their use is an intervention strategy to reduce
risks of micronutrient deficiencies, such as VAD and anemia,
in the population INTERNATIONAL..., 2002; BRASIL, 2005).
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When checking the vitamin A content of the selected
tables, it was observed that except for two tables (I and J), all
the others had no information about the retinol and carotenoids
based on current proportions recommended by IVACG
(INTERNATIONAL..., 2004).

Therefore, the only food composition table that has enough
information to calculate the content of vitamin A, considering its
different dietary forms, is the table from INCAP (INSTITUTO...,
2006). It analyzes foods available and usually consumed in
Latin America and considers conversion factors currently used
for different forms of vitamin A (SAUNDERS; RAMALHO;
CHAGAS, 2009).

The table from the United States Department of Agriculture
USDA (GEBHARDT et al., 2006) also has information
about retinol and carotenoids based on current proportions
recommended by the IVACG (INTERNATIONAL..., 2004).
However, since it is an international table, it should be carefully
used, considering that in many countries industrialized foods
are fortified or enriched, and they have, as a consequence, higher
levels of vitamin A and iron.

As for the iron content, two of the selected tables (B and G)
did not evaluate this nutrient.

The TACO (UNIVERSIDADE..., 2006) and the IBGE
(INSTITUTO..., 1999) tables are recommended to evaluate iron
concentration in foods because they are based on national foods,
the INCAP (INSTITUTO..., 2006) table is equally recommended
since it is recommended for use in all Latin America countries.
With regard to the USDA table (GEBHARDT et al., 2006), since
it is an international table, the same observations made above
for vitamin A are valid.

Among the software programs analyzed, they surely
have many features which facilitate and speed professional
practice. However, since they use a compilation of national
and international tables as the source of information, they are
not recommended to evaluate vitamin A because they adopt
different conversion factors. As for iron, the software programs
should be carefully used, mainly when analyzing industrialized
and fortified foods.

5 Conclusion

Considering our findings, the INCAP table is recommended
to evaluate the content of vitamin A in foods. The software
programs evaluated do not consider the different forms of
vitamin A; therefore, caution is recommended when assessing
the intake of this vitamin by the programs. The TACO, IBGE,
and INCAP tables are recommended to evaluate the content
of iron. The USDA table may be used, with special attention to
industrialized and fortified foods. The same rule applies to the
software programs used to analyze the content of iron. Dietary
assessment is useful in clinical practice for the identification of
individuals at risk of deficiencies in question; thus, the choice of
tables known as Chemical Composition of Foods or nutritional
evaluation software program must be made judiciously with
respect to the content of vitamin A and iron, thus allowing
diagnosis and appropriate nutrition intervention.
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