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SUMMARY 

Iron deficiency anaemia is a public health problem in the Philippines especially in 

infants, children and pregnant women. The immediate cause is inadequate intake of available 

iron to meet increased iron requirements. Iron supplementation studies on pregnant women 

showed improvement in haemoglobin level and reduction of prevalence of anaemia. A project 

on iron fortification of rice with ferrous sulphate is going on. It is proposed to study iron and 

zinc absorption from weaning food prepared from germinated rice: mungbean, germinated 

rice: cowpea, and germinated corn:mungbean to support the finding that these formulations 

will alleviate not only protein-energy malnutrition but contribute to improvement of iron 

status as well since iron contents are higher and anti-nutritional factors (phytates and tannin) 

are either reduced or eliminated. 
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1. INTRODUCTION 

Iron deficiency anaemia is a public health problem in the Philippines. The prevalence of 
anaemia was still high in 6 mo to < 1 y infant (70.4%), children (38.7 to 41.2%), the elderly 
(46.9%), pregnant women (45.2%) and lactating mothers (50.6) as shown in Figure 1 Jl]. This 
finding could be due to inadequate intakes of available iron since the iron intake of infants and 
children 6 mo to 6 y was 87.1 % of recommended dietary allowance (RDA) while those of pregnant 
and lactating women met only 61.9 and 58.4% of RDA, respectively. Data on food sources showed 
that cereals and cereal products were the main contributor of iron, supplying 42.1% of total iron 
intake, while fish, meat and poultry contributed only 25.9% (Figure 2) |2]. Iron absorption from 
adequate meals showed 6.4% absorption [3]. Among children 6 mo - 6 y, the prevalence of iron 
deficient erythroporisis was 39.4% based on EP/dL blood and 37.6% based on EP/Hb ratio. 
Anaemia was present in 40.7% of the subjects based on Hb level < llg/dL. Iron intake met only 
41.2 to 73.5% of RDA (4] (Figure 3). In pregnant women the prevalence of iron deficiency anaemia 
based on Hb < llg/dL and abnormal values for EP/PF was 14.6% [5]. 

Studies on iron supplementation have shown positive response. A dose of 65 mg iron given to 
women with normal haemoglobin levels maintained their haemoglobin level while 195 nig iron raised 
their haemoglobin level compared to placebo or ascorbic acid alone [6]. In another study, a reduction 
by 57% of anaemia problem after 100 days of supplementation with 120 mg of iron was reported {7]. 
An experiment on iron fortification with iron (and vitamin A) has been started in the Philippines. A 
simple technology of coating rice grain with ferrous sulphate has been developed. Once the 
technology has been perfected and the effectiveness of the fortified rice in improving the iron status 
has been demonstrated,a delivery scheme that will involve both mill-enrichment and home-enrichment 
compared with social marketing, will be field-tested. 

'iTie Food and Nutrition Research Institute conducts studies on formulation of nutritional food 
products particularly weaning foods to alleviate energy and protein deficiency particularly in infants 
and children. Mixture of germinated rice-mungbean (GRM), rice-cowpea, (GRC) and corn-mungbean 
(GCM) showed potential because of reduced dietary bulk |8], improved protein quality and 
micronutrient composition [9] better carbohydrate digestibility due to production of 
maltooligossacharides during germination and preparation [10] and reduction or elimination of 
antinutritional factors [11]. There is a need, however, to conduct iron absorption studies from 
weaning foods prepared from these germinated cereals and legumes to support the finding of increased 
micronutrient composition & decreased antinutritional factors based on chemical analysis. 

This study aims to measure the iron and zinc absorption from weaning foods prepared from 
germinated rice-mungbean, germinated rice-cowpea and germinated corn-mungbean as an answer to 
the need for researches relating to the development and application of local intervention programs 
such as modification of local foods to improve iron absorption [12]. 

2. DESCRIPTION 

2.1. Phase I - Preparation of weaning foods. 

This phase vill be conducted by the Nutritional Food Products Section, Nutrition Intervention 
Modelling and Assessneit Division, FNRI. Figure 4 shows the flow sheet for preparation of flour 
from germinated cereai:: and legumes. The weaning food formulations will be prepared from 70:30 
combinations of germinated rice:mungbean (GRM), germinated rice:eowpea (GRC) and germinated 
corn:mungbean (GCM). The gruel will be prepared in various recipes such as plain with sugar and 
flavouring like pandan leaf (Pandanus copleladii Merr.), vanilla or artificial flavour; served with 
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chocolate or as soup with salt and sauteed with ginger. These formulations have been tested for 
flavour, consistency, general acceptability and quality. 

2.2. Phase II - Determination of iron bioavailability 

The test weaning food formulations will be studied in 30 healthy, normal, human subjects 
(males and females) aged 20-39 years with no history of haematological abnormalities or disorders 
Vnown to influence gastrointestinal absorption [13]. A written consent will be obtained from the 
subjects after receiving full explanation of the nature and purpose of the study. The study will be 
approved by the National Health Research Ethics Committee, Philippine Council for Health Research 
and Development. The absorption of iron will be measured using radioisotope extrinsic tag method 
(25.9 kBq for »Fe and 18.5 kBq for MFe) [14]. 

The weaning food formulations will be labelled with two radioiron tracers, "Fe and M Fe and 
fed as folIows:GRM ("Fe), GRC (*Fe), GRC (5 ,Fe), GRM ("Fe), in four consecutive days to take 
into consideration the day-to-day variation in iron absorption. After fourteen days, blood will be 
extracted from the subjects after an overnight fast for radioiron measurement. On the next four days, 
the following formulations will be fedrGCM ("Fe), Reference Dose (5 5Fe), Reference Dose ("Fe), 
GCM (*Fe) and after fourteen days blood will be extracted again from the subjects for radioiron 
measurements [15]. Before the absorption study, blood will be drawn from the subjects for 
determination of initial haemoglobin [16], serum ferritin [17], serum iron [17], TIBC and serum zinc 
[18]. The above determinations will be repeated at the end of the study. Digested blood samples will 
be read in a liquid scintillation counter available at the Philippine Nuclear Research Institute. The 
weaning food formulations will be analyzed for total iron [19], non-heme iron [20], zinc (AAS), 
phytic acid [21], tannic acid [22], ascorbic acid [23] and nitrogen content (Kjeldahl). 

2.3. Phase III - Determination of zinc bioavailability 

Zinc absorption from the weaning food formulations will be studied by the in-vitro and in-vivo 
methods. Both methods will make use of wZnCI 2 in 0.1 M HC1 with specific activity of 0.1 to 
0.5 Ci/g Zn. 

2.3.1. In vitro Method 

Food samples will be spiked with "Zn and will be subjected to in vitro enzymatic digestion 
[24]. 

2.3.2. In vivo Method 

The test meals extrinsically labelled with "Zn (0.02 MBq) will be served to healthy volunteers, 
10 for each weaning food; aged 20-39 y, after 12 h of fasting. The absorption of zinc will be 
determined from the measurement of the whole body retention of the isotope 14 days after intake of 
the labelled meal. Serum zinc level will be determined (AAS) to assess the zinc status of the subjects. 
The weaning foods will be analyzed for zinc (AAS). calcium (AAS), phosphorus, phytic acid [21] and 
nitrogen (Kjeldahl). The results will he evaluated using appropriate statistical analyses. 
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Figure 1 
Prevalence of Anemia in Specific 

Population Groups 
Third National Nutrition Survey, 1987 

Age and Physiological 
Status Group 

6 mo-<1 y 

40 
Prevalence 

Figure 2 

Percentage distribution of iron in the 
average Filipino diets 

Miscellaneous 

Regulating foods 

Cereals and cereal 
products 

42.1 

25.9 

Other energy-giving 
o Q foods 

7.7 Other body-building 
foods 

Fish, meat and 
poultry 
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Figure 3 
Prevalence of abnormal values of Hb, 
EP and EP/Hb in children, 6 months 

to 6 years. 

Age Group 
(in years) 

0.5-<1 

1-3 

4-6 

Total 

20 40 
Prevalence 

60 80 

Figure 4 

Flowsheet for the preparation of flour 
from germinated cereals and legumes 

Rice seeds Corn Mungbcan Cow pea 

S i I ! 
Flotation Sorting Sorting Sorting 

Soak in water (13 w/v) tor 6 hr 

J 
Germinate with watering 2 to 3 times a day in a 
plastic wicker basket or in clay pot with cover 

72 hr for rice/corn 
48 hr tor mungbean/cowpee 

Wash thoroughly 
. _ „ . „ ! - -

Rice. Mungbean, Cow pea 

L_ 
Corn 

Steairt foe 10 min 

T™ 
Dry at 60-65 C for 10-12 hr 

) 
Roast in 200-g batches over a low fire (9t> C) 

' 3 mm 
MMI 

Flour (60 rncahl 


