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EFFECT OF SUPPLEMENTATION OF AN IRON RICH FOOD
AMONG ADOLESCENT PREGNANT WOMEN IN
MALAPPURAM DISTRICT OF KERALA

Introduction

Pregnancy occurring in adolescent
women aqed 9 years or still younger is
called adolescent pregnancy (Kohler et al.,
2008), Pregnan_t teens are prone to
nutritional deficiencies from poor eating
habits common in adolescence, including
attempts to lose weight through dieting,
skipping meals, food faddism, snacking and
consumption of fast food. The focus of
nutrition during adolescent pregnancy is
targeted to micro and macro nutrient intake,
appropriate welght gain, elimination of
harmful social factors and addressing
Bsy@hologlcaj, biological and system

arriers to optimum nutrition.

Qut of the micro and macro nutrients
requirement in the adolescent stage, it is
essential to improve the intake of
micr )tuitrient iron in the adolescent period
before child be_arln_E, especially in
developing countries like India (Kurz and
Calloway, 2006).

Dietary  diversification  and
modification of diets to increase the iron
content or improve iron bioavailability is the
feasible and sustainable strategy at
household level to alleviate anaemia
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(Kowsalya and Shrimpray, 2008). Pooram
powder is a traditional Kerala recipe
consumed by pregnant women before and
after delivery. In the present study, the
pooram powder was given value addition
to make it as an iron concentrate. The
ingredients like rice flour, wheat flour, ragi
flour, sesame seeds, rice flakes, jaggery and
chekkurmanis leaves powder rich in
micronutrients are used for preparing iron
rich food.

By keeping all these points in mind the
?resent study was conducted with the
ollowing objectives: To

» elicit the background information and
dietary pattern of the selected
adolescent pregnant women

* assess their nutritional status by
anthropometric, clinical ~ and
biochemical methods and

o study the effect of supplementation of
iron concentrate developed among the
adolescent pregnant women.

Materials and methods

The area selected for the study was
Malappuram District of Kerala, where
majority of the population belonged to
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Muslim religion and early marria?e IS a
common practice among them. Adolescent
girls usually get married in the age group
of 15-18 years in that area. Out of the
married adolescent women 60 pregnant
women were selected by purposive
sampling method.

Aninterview schedule was formulated
and data regarding the socio-economic
status, food consumption pattern, nutrient
intake, food beliefs, taboos, para of
pre([mancy, exercising pattern, special foods
Included and avoided, deficiency symptoms
diuring pregnancy and medications taken
during pregnancy were collected.
Anthropometric measurements, clinical
and biochemical assessment were also
conducted.

~ Pooram powder is prepared using the
ingredients like rice flour, sugar, cumin
seeds, ghee and coconut, Variations of the
standard pooram powder was prepared
with dried drumstick leaves powder
Moringa ol"ifera), amaranthus powder
Amaranthus  polygonoides)  and
chekkurmanis  leaves  {Sauropus
androgynus).

The variation which obtained
maximum score in the acceptability trials
was selected for supplementation, the

developed pooram powder was
supplemented for 90 days to 20 selected
women (experimental group) after doing
haemoglobin test and confirming anaemia.
Accontrol group of 20 who were not anaemic
also were selected. Out of the experimental
groulp (n=20), 10 women were
supplemented with 100g of pooram powder
along with one glass of lemon juice. The
vitamin C content of the lemon {Ulce with
two lemon was 15 mg. Another 10 women
were supplemented with only pooram
Rowder. The biochemical parameter
aemo?lobm was estimated for both the
control and experimental group h}
cyanmethaemoglobin method.

Results and discussion

Out of the selected adoIescenth_egnan_
women 57 per centbelonged to high incomi
ge% with an income of Rs.7500/- and above

[I were educated either upto hqhe
secondary_ or upto graduation. Most of th
%rls continued their studies even thou%

ey were married and pregnant. Of t
selected samples 38 per cent of th
adolescent pregnant were married at the ag
of 13-15years and 62 per cent were marrie
at the age of 16-18 years.

Table Lgives the age of first pregnane
para and trimester of present pregnancy
pregnant women.

Table 1. Age of first pregnancy, para and trimester of present pregnancy

Age of first pregnancy

Age Total Per cent
(in years) number
(N=60)
13-15 8 13
16-18 52 87

Trimester of pregnancy

Trimester Total Per cent
number
(N=60)
1 3 5
1 46 77

11} u 18



Of the selected women, K7 per cent
were in the age between 16and 18¥ears and
only 13 per cent belonged to the much
younger age group of 13 and 15 years
during first pregnanc¥_. Sixty eight per cent
were expecting their first child, 28 per cent
expected second and thrin* per cent expected
their third child.

Table 2 reveals tl\e details regarding
the exercise done by the pregnant women.

Table 2. Exercise pattern of the adolescent pregnant
women

Type of Duration Per cent

exercise (in minutes) (N r 60)

Walking <30 45
>30 2

Yoga <30 8
>30

From the table it is evident that 62 per
cent of the adolescent pregnant women
were doing exercise reqularly to favour
normal delivery. The remaining 38 per cent
did not do any exercise. Walking was the
main type of exercise done by 45 per cent of
pregnant women for less than 30 minutes
and yoga was practised by eight per cent of
pregnant women.

Dietary habits of the adolescent pregnant
women

Out of the 60 adolescent pregnant
women, 95 per cent were non-vegetarians
and only five per cent were ova-vegetarians.
Table 3 presents the details about special
foods included and avoided during
pregnancy.

Table 3. Special foods included and avoided during pregnancy

Condition Food Reasons Per cent
(N=60)

Included Rice flakes Rich in fibre, iron and B complex vitamins 13
Ragi Rich in fibre, caicium and iron 27
Green leafy vegetables Avoids constipation 27
Fruits Rich in micronutrient 32
Egg Complete protein 7
Milk Rich in calcium 63
Saffron For fair complexion of the baby 22

Avoided Papaya & pineapple Abortive food 65
Fenugreek seeds Affect fertility capacity 10
Meat and fish Causes nausea 12
Seasoning of foods Causes aversion to food 7
Sesame seeds Produce heat in the body 3
Sweets Cestational diabetes 3
No special foods 20

‘Multiple responses



During pregnancy nearly one third of
them (32%) had fruits which are rich in
micronutrients such as vitamins, minerals
and fibre. Rice flakes as special food with or
withoutd'a?gery was included by 13 per cent
of the adolescent pregnant women since, it
is rich in Bcomplex vitamins, fibre and iron
and to avoid angular stomatitis. Among the
selected subjects 27 per cent each had green
leafy vegetables to avoid constipation and
had ragi which is rich in calcium, fibre and
iron. Milk leeing, rich in calcium and also
helpful for the proper growth and
maintenance of bones and teeth for both
mother and foetus, was consumed by 63 per
cent. Along with hot milk saffron was
included hy 22 per cent of pregnant women
to increase the complexion of baby. Only
seven per cent had egg as a special food
because it is a complete protein food.

Sixty five per cent of the pregnant
women were not having papaya and
pineapple because they believed that hoth
these fruits are abortive foods. About 12 per
cent had no meat and fish, and seven per
cent avoided seasoned foods because these
foods cause nausea and vomiting during
pregnancy. Ten per cent of the pregnant
women avoided fenugreek seeds during
their pregnancy because of the belief that it
wUl affect the fertihty capacity. Three per
cent of the adolescent pregnant women who
had gestational diabetes avoided sweets and
the remaining 20 per cent included all the
foods in their diet.

Table 4 projects the data on mean
nutrient intake of the pregnant women.

Table 4. Mean nutrient intake of the adolescent pregnant women

Age Details Energy Protein  Fat
(Years) (kcal) © (9
13-15  * Recommended 2680 75 20.
years Dietary Allowance

(RDA)
Actual Intake 2000 70 48.6
Per cent -25.9 -6.5 +144
difference
16-18 Recommended 2435 75.1 15
years Dietary Allowance
(RDA)
Actual Intake 2012 68 45.2
Per cent -17.4 9.3 +201
difference

* ICMR 2009

Calcium Iron P carotene Thiamine Ascorbic
(mg)  (mg) (rg) (mg) acid (mg)
1200 38 6400 1.2 50
802.9 20.5 5300 0.9 92.6
-33.1  -46.1 -17.2 - 233 +85.2
1200 38.0 6400 1.2 50
850.9 22.4 5430 0.98 89.7
-29.1 -41.1 -15.2 -18.3 +79.4



In accordance with the food intake, the
mean nutrient intake among 13-15 years
adolescent pregnant women, energy,
protein, calcium and iron intake was below
RDA by 25.9, 6.5, 33.1 and 4.6 per cent
respectively, Ecarotene and thiamine were
below RDA hy 17.2 and 23.3 per cent
respectively. The intake of other nutrients
like, fat and ascorbic acid only were over
and above RDA by 144 per cent and 85.2
per cent respectively. Similar trend was
observed in the case of mean nutrient intake
by 16-18 year adolescent pregnant women,
where the nutrients which were present in

excess amoimt were fat and ascorbic acid.
The nutrientsEnergy, protein, calcium, iron,
p carotene and thiamine were below RDA
by 17.4,9.3,29.1,41,15.2, and 18.3 per cent
respectively.

In Kerala almost all the families use fish
and green leafy vegetables daily. On the
other hand they use a very low amount of
pulses and milk. Only at the time of
pregnancy, they include milk. Hence the
protein intake was lesser than RDA,

Table 5 reveals the deficiency
symptoms of adolescent pregnant women.

Table 5. Deficiency symptoms of adolescent pregnant women

Symptoms

a) Healthy and free from deficiencies
b) Not free from deficiencies
Deficiency symptoms*

1. Mild anaemia

2. Deficient subcutaneous fat

3. Bleeding gums

4. Dentai caries

5. Anguiar stomatitis

6. Poor muscuiature

7. Oedema

* Multiple responses

Of the selected adolescent pregnant
women 62 per cent were healthy and free
from deficiencies and only 38 per cent were
suffering from deficiency diseases. Out of
the 38 per cent, 35 per centhad mild anaemia
and 17 per cent each had dental caries, poor
musculature, oedema and deficient fat,
while 13 per cent of them suffering from
angular stomatitis. From this data it is

Total Number Per cent
(N=60)
37 62
23 38
2 9
8 35
2 , 9
4 17
3 13
4 17
4 17

evident that majority of the women suffered
from micronutrient deficiency diseases and
anaemia predominates among pregnant
women.

Mean score of iron rich food

Table 6 presents data about the
acceptability test done for the value added
pooram powder.



Table 6. Mean scores for the iron rich food developed and standardized

Product Appearance Colour
1. Variation-l - 5 5
2.Variation-ll 3 4
3.Variation-lll 4 3.2

Out of the three products developed
the variation | prepared out of rice flo,
ragi flour ,wheat flour, powdered rice
flakes, sesame seeds, coconut, jaggery, ghee
and chekkurmanis leaves powder got the
maximum mean score of 25 with highest
acceptability. In variation Il and variation
[l drumstick leaves powder and
amaranthus powder were added instead of

Texture

(Max.Score: 5)

Taste Aroma Total

5 5 5 25
4.8 3.9 5 20.7
4.3 3.8 5 20.3

chekkurmanis leaves powder and the score
obtained were 20.7 and 20.3 respectively.
Thus the pooram powder ﬁregar_ed with
chekkurmanis leaves which obtained the
highest score of 25 was selected for
supplementation,

Table 7 represents the analysed iron
content of the value added pooram powder
developed.

Table 7. Iron content of the value added pooram powder developed

Ingredients Amount(g) Iron(mg/100g)
Wheat flour 10 0.50
Rice flour 10 0.07
Ragi flour 5 0.2
Rice flakes 10 2
Gingelly seeds 5 0.47
Jaggery 20 0.53
Chekkurmanis 40 11.2
TOTAL 100 15

During the supplementation period
each sample in the experimental group was
supplemented with 100g of the pooram
powder. The iron rich food developed
contained 15 mg of iron per 100g of the
product. This amount of iron meets more
than one third of the total daily iron

requirement of the pregnant adolescent
women.

Effect of supplementation of iron rich pooram
powder on adolescent pregnant women

Table 8 represents the effect of
supplementation of value added pooram
powder on the blood haemoglobin level of
adolescent pregnant women.



Table 8: Effect of supplementation of iron concentrate poOCam powder on adolescent predoant wormen

Study groups | Mean Ctood g"[r)\tog(g%n level Djftef«K»
Before After IVsF

supplerentation suppferrerttation

BExperinental group (A 10.3¥0.47 10.64*0.37 0.34 6.93*'
(n=20) Supplenentation
with pooram powder alone (n=10)

Experinental group(B) 9.58*1.09 10.181.11 0.6 21.21"

Supplementation with
Jpooram powder + lenon juice
(n=10)

Control group (O 11.56*0.39 11.39%0.42 -0.17 147"
Nb supplementation (n=20)

p(<0.01)

T »<aet
Bii”W\eer grow
Before After

sui™temwattort supptermertafeon
I.IT"Aand 8 113« kmdS
3,98" AandC 2.46* AandC
117 Band A 113* Band A
5.38** BandC 326" Band C
3.98** CandA 246* Cand A
5.38** Cand B 3.26** CandB

** NS: Not significant
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The  subjects  selected  for
supplementation were taken according to
their blood haemoglobin level before
supplementation. The subjects with mild
anaemia were supplemented with value
added pooram powder alone, whereas
subjects with moderate anaemia were
supplemented with value added pooram
powder and lime juice. Itwas observed that
the mean haemoglobin level showed an
increase of 0.34 and 0.6 g/dl in the groups
receiving supplementation with pooram
powder alone and pooram powder with
lime juice respectively whereas in the
control group there was a decrease of blood
haemoglobin level by 0.17g/dl. Lon%er
periods of supplementation could probably
Improve the haemoglohin status.

There was significant increase in the
blood haemoglobin level after supple-
mentation with pooram powder and

pooram powder with lime juice (p<0.01).
The difference between groups A and B
before and after supplementation was not
statistically significant whereas B and C,
A and C showed difference before
supplementation (p<0.01) and after
supplementation the goups Aand C, Band
C showed significant (p<0.01) difference.

Conclusion

The findin?s of the study revealed the
efficacy of supplementation of value added
pooram powder on the haemoglobin level
of adolescent pregnant women. The effect
of supplementation of iron along with hme
juice and without hme Luice IS comparable.
Lime juice increased the iron absorption,
The findings pave way to rmdertake various
studies using chekkurmanis leaves, because
it is an imder exploited and imderutilized
green leafy vegetable buthaving ahighiiron |
content,
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