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ABSTRACTABSTRACTABSTRACTABSTRACTABSTRACT

The utilization of a “multimistura” as food supplement, in nutritional improvement programs for the
low-income population in Brazil, represents a low-cost and easy-to-use food preparation alternative,
presentig  reasonable nutritive value and satisfying local taste preferences. This is based on the fact
that the “multimistura” is made up of non-conventional ingredients/foods and of agroindustrial by-
-products, rich in different nutrients. This paper was designed to determine some toxic and/or
antinutritional factors of a “Multimistura” utilized as food supplement in institutional programs to
prevent malnutrition by the Department of Welfare and Social Affairs of the City of Natal, RN. The
product studied had the following formulation: 30% of wheat bran; 30% of wheat flour; 30% of corn
meal; 3% of powder from cassava leaves; 4% of pumpkin seeds powder; and 3% of eggshell powder.
The analysis of the main toxic and/or antinutritional factors showed very low concentrations of phytates
and tannins and no detectable levels of aflatoxin and cyanic acid.

Index terms:  “multimistura”, aflatoxins, cyanic acid, phytates, tannins.

RESUMORESUMORESUMORESUMORESUMO

O uso da “multimistura” como suplemento alimentar, em programas de intervenção nutricional para
populações brasileiras carentes, vem se apresentando como uma alternativa alimentar de valor
nutritivo razoável, baixo custo, preparo rápido e paladar regionalizado. Isto resulta do fato desta ser
constituída principalmente de alimentos não convencionais e/ou subprodutos agro-industriais ricos em
diferentes nutrientes. Este trabalho teve como objetivo dosar alguns fatores tóxicos e/ou antinutricionais
de uma “multimistura” utilizada como suplemento alimentar em programas institucionais no combate
à desnutrição da Secretaria Municipal de Promoção Social da cidade de Natal. O produto analisado
tinha a seguinte formulação: 30% de farelo de trigo; 30% de farinha de trigo; 30% de fubá de milho;
3% de pó de folha de mandioca; 4% de pó de semente de jerimum; 3% de pó de casca de ovo. As
análises dos principais fatores tóxicos e/ou antinutricionais mostraram baixíssimas concentrações de
fitatos e taninos e níveis não detectáveis de aflatoxinas e ácido cianídrico.

Termos de indexação: multimistura, aflatoxinas, ácido cianídrico, fitatos, taninos.
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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION

According  to data from UNICEF (1994),
malnutrition in children under 5 years is a problem in
Brazil. Efforts and many alternative interventions have
been implemented to combat the problem (Oliveira et al.,
1977; Organización Panamericana..., 1989). Since 1986,
the use of alternative foods has been incorporated into the
routine work of governmental and non-governmental
institutions, such as the National Health Foundation
(Fundação Nacional de Saúde) and the Children Affairs
(Pastoral da Criança-CNBB), to reduce national malnutrition
(Organización Panamericana..., 1989; Beausset, 1992;
Unicef, 1994; Bion et al., 1997).

The “multimistura” was developed in 1988 by
Brandão as a food supplement for pregnant women and
children to combat malnutrition (Brandão & Brandão,
1988; Brandão, 1996). It has been formulated from by-
-products such as: wheat and rice bran; powder from
cassava, sweet potatoes and purslane leaves; powder from
pumpkin, watermelon and melon seeds; eggshell powder,
etc. (Brandão & Brandão, 1988; Câmara & Madruga,
1996; Santana  et al., 1996; Bion et al., 1997). Although
the use of such by-products has been recommended as
good sources of macro/ micronutrients (Beausset, 1992;
Brandão, 1996; Madruga & Câmara, 1997; Madruga &
Câmara, 1999), and they have very low cost, their utilization
as a nutritional alternative has been controversial, since
some ingredients are also recognized as good sources of
toxic and antinutritional substances, such as: cyanic acid,
phytates, tannins, etc. (Torin, 1991; Câmara, 1996; Santana
et al., 1996; Câmara & Madruga, 1997).

This study was carried out to obtain information
related to the presence of some toxic and/or antinutritional
factors in an alternative food supplement, “multimistura”,
utilized in institutional food supplementation programs to
combat and prevent malnutrition, in the city of Natal, Rio
Grande do Norte, Brazil.

MATERIAL AND METHODSMATERIAL AND METHODSMATERIAL AND METHODSMATERIAL AND METHODSMATERIAL AND METHODS

SampleSampleSampleSampleSample

The sample analyzed was a food supplement, named
“multimistura”, which is used in the governmental programs,
in the Northeast of Brazil (Natal, RN), to prevent and
combat malnutrition in children from 6 months to 5 years
of age. Three samples were collected in distinct periods in
1995 (January, May and September) from local production
“ATIVA” (Social Activity Association). Approximately 1 kg
of each sample was obtained from ten sub-samples (around
100 g), which were acquired from different parts of the
whole production. After collection, sub-samples were
mixed, packed in 1kg polypropylene bags and transported
to the laboratory.

The “multimistura” was formulated with the
following ingredients: 30% of wheat bran, 30% of wheat

flour, 30% of corn meal, 3% of cassava leaf powder, 4% of
pumpkin seed powder and 3% of eggshell powder. It was
prepared according to the ATIVA process (Câmara, 1996;
Madruga & Câmara, 1999). Since the ingredients were in
the form of powder, the preparation process consisted
basically of weighing and mixing the ingredients. However,
before formulation the ingredients were submitted to
drying, roasting, blending, grinding and sieving.

- Cassava leaves: They were selected, washed and
dried in the shade at ambient temperature (32oC) for five
days. Next, the dried leaves were ground three consecutive
times in a mill, using a 0.8mm mesh screen. The powder
obtained was then sieved and packed in plastic bags.

- Pumpkin seeds: initially the seeds were washed in
tap water to remove impurities, sand, and pieces of fruit.
Then they were dried in the sun at 38oC for 72 hours. After
cleaning and drying the seeds were selected and roasted in
an aluminum pan by mixing with a wooden spoon on a
domestic stove. The roasted seeds were ground, sieved
and packed in plastic bags.

- Eggshells: by submerging the broken shells in a
bowl containing tap water, residues were eliminated.
Subsequently, the shells were submerged in a 1% chlorine
solution for 10min, for disinfection. After disinfection,
they were washed in tap water, and the internal skin was
removed. The shells were dried in the sun for 24 hours,
ground and sieved in a cheesecloth to obtain a fine
powder, which was packed in plastic bags.

-  Wheat bran: broken grains were eliminated from
the wheat bran through sieving, using a straw sieve. The
bran was roasted for 20min in a large aluminum pan,
mixing continuously. Then, it was cooled and packed in
plastic bags.

- Wheat flour and corn meal: they were roasted
separately in large aluminum pans for 20min. Then, they
were cooled and packed in plastic bags.

AnalysesAnalysesAnalysesAnalysesAnalyses

The cyanic acid contents were determined in the
“multimistura” and in the cassava leaves powder and raw
cassava leaves, according to the argentometric method
(Association of Official..., 1984) procedure 9113 - based
upon final titration of cyanide by iodo-silver.

The presence of phytic acid was determined in the
“multimistura” and in the wheat bran, following the method
described by Harland & Oberleas (1997).

The Association of Official Analytical Chemist -
method procedure 9110 - was used for determining tannins
in the “multimistura” and in the cassava leaves powder
(Association of Official..., 1984). This method measures
the reduction of molybdotungstate reagent (Folin-Denis)
by the tannin substances spectrophotometrically at 760nm.
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Samples

Cyanic acid (mg/kg)

Phytic acid (mg/100g)

Tannins (mg/100g)

Aflatoxin (µg/kg)

Table 1. Toxic and/or anti-nutritional factors of “multimistura” and some of its constituents.

(1) X.±.SD. Number of samples is three with three replicate for each toxic and/or anti-nutritional factors.

Multimistura
1

not detected

not detected

Cassava leaves powder
1

not analyzed

not analyzed

Raw cassava leaves
1

not analyzed

not analyzed

not analyzed

Wheat meal
1

not analyzed

not analyzed

not analyzed

1.28 0.03±

309.0 10.5±72.0

0
996.25

8.9

0
31.09

±

±

1.04

277.62

0.14

20.45

±

±

The presence of aflatoxin was determined only in
the “multimistura”, according to the method of Soares &
Rodriguez-Amaya (1989). This method followed an analysis
in thin-layer chromatography, with preliminary extraction
and clean-up.

RESULTS AND DISCUSSIONRESULTS AND DISCUSSIONRESULTS AND DISCUSSIONRESULTS AND DISCUSSIONRESULTS AND DISCUSSION

The presence of cyanic acid was determined to
check the efficiency of the drying process of the cassava
leaf. According to the data in Table 1, the five-day drying
process was very efficient, since it resulted in a reduction
of 75% in the cyanic acid content in the cassava leaves
powder (72 mg/kg), when comparing with the initial
concentrations in the raw leaves (309 mg/kg). These
data are in accordance with those presented by Vitti et
al. (1972), who reported reduction of 70% in cyanic
acid in the raw leaves of cassava during the dehydration
process.

The fact that cyanic acid was not detected in the
“mult imistura” probably resulted from the low
concentration of cassava leaf powder (3%) in the formulation
of the product, the amount being below the limit of
detection of the method which is 0.3 mg/kg. According to
Beausset (1992), the likely absence of cyanide ion in the
“multimistura” does not affect the quality of the product,
considering the proportion in which it is formulated.

The phytic acid analysis in the “multimistura” and
wheat bran samples showed concentrations of 1.04 and
1.28 mg/100g, respectively, which did not represent a
great difference between the two samples. The amount of
phytic acid in these products was below those reported by
Torin (1991) and Weber & Chaudhary (1987), which were
4.9 to 6.9% of phytic acid in rice bran.

High concentrations of phytic acid usually found in
bran products are extremely important, considering that
phytic acid can act as a chelating agent of metal ions,
reducing the absorption of minerals, such as zinc, calcium,
magnesium and iron, during the digestion process (Erdman,
1979; Champagne, 1985; Câmara & Madruga, 1997;
Oliveira et al., 1997).

The non-appearance of aflatoxin B1, B2, G1, G2
in the “multimistura” analyzed here was an indication

of the good quality of these ingredients and of the
processing and storage conditions. In fact, it also
indicated that the samples were in accordance with the
legislation (number 56/94, MERCOSUL/GM), (Brasil,
1996), which establishes limits of 20 mg of aflatoxin B1
and G1  per kg of products. The content of tannins found
in the “Multimistura” (277.62 mg/kg) was even below
the minimum limit reported in the literature, as toxic
for laboratory animals (Costa, 1977).

CONCLUSIONCONCLUSIONCONCLUSIONCONCLUSIONCONCLUSION

The samples of “multimistura” obtained from
ATIVA (Natal, RN) for this study showed non-detectable
levels of aflatoxin or cyanic acid. Meanwhile, low
concentrations of phytates and tannins were found.
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