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Introduction
Vitam ins and minerals are important 
m ic ron u tr ien ts  to susta in  norm al 
l i fe .They  help in the production  o f  
energy  and other chemical reactions 
in the body. Majority o f  the diseases 
beg in  w hen  b iochem ical Imbalance 
occur in the cellular level.

V itam in  A  is essentia l for growth, 
v is ion ,  m a in ten an ce  o f  ep ith e lia l  
tissues in a healthy state and for tooth 
deve lop m en t.   ̂ V itam in A  deficiency 
and its two most obvious resultant 
c o n d t io n s ,  x e r o p h t h a lm ia  a n d  
nutrit ional blindness are endemic in 
large parts o f  Africa and Asia.^^Mild 
anaemia has also been associated with 
vita iii in  A  deficiency due to impaired 
m ob il iza tion  o f  iron from liver 3,4. 
T h e  ro le  o f  v i ta m in  A  and its 
d e r iv a t iv e s  in the p reven t ion  o f 
certa in  types o f  cancer o f  epithelial 
o r ig in  has been  su ggested .^  The 
h o m e o s ta t is  o f  thyro id  horm one 
appear to be disturbed by Vitamin A  
deficiency.®

Vitam in C Is a very Important scurvy- 
p/eventlng substance found in nature 
primarily In citrus fruits and in fresh 
vegetab les. It is a powerful reducing 
agent :.nd takes part in a variety o f 
h y d rox y  at ion reaction . The  best 
know n hydroxylation reaction which 
Is im p a ir ed  due to vitamin C

de f ic ien c y  is the s y n th e s is  o f  
co l lagen .^  V itam in  C partic ipate in 
other ce l lu la r  fu n c t ion s  such  as 
regu lat ion  o f  ox idat ion  red u c t ion  
potential and transfer o f hydrogen In 
th e  e l e c t r o n - t r a n s f e r  s y s t e m ;  
in v o lv in g  o f  a s c o rb ic  a c id  In 
m icrosom al drug m etab o l ism  has 
been reported®. V itamin C also acts 
as an an tiox idant e lem en t w h ich  
prevents oxidation o f  v itam in  A, E 
and active form o f  folic acld.^

The essential functions o f  Iron are 
oxygen transport and oxygen  u ti­
lization. Haemoglobin helps accom ­
plish the former and iron-containing 
enzymes help accomplish the latter 
function. Dietary deficiency o f  iron is 
quite common. Iron defic iency can 
cause severe sym ptom s before iron 
deficiency anaemia results.

The body contciins more calcium than 
other minerals. Calcim  is important 
to heart health, nerves, muscle, skin 
and o f  course, strong bones  and 
teeth. Calcium also helps to relelve 
aches in muscles and bones, muscle 
sp a s m s ,  n e r v o u s n e s s ,  t e n s l r n  
tremors. Insomnia and several other 
d isorder in those ind iv idua ls  who 
have become calcium deficient over 
:,he years. Calcium also helps to 
control b 'ood  acid a lka li ba lance, 
plays a role in cell division, muscle
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grow th , iron  u tihzation , act iva tes  
certain enzymes, and helps transport 
nutrients through cell membranes. It 
also form s a cellu lar cement called 
g rou n d  su bstance that helps hold 
cells and tissues together.  ̂^

Nutrition survey o f  rural Bangladesh 
(1981-82) indicated that 70 percent 
o f  th e  p o p u la t io n  are anaem ic. 
However, dietary intake of iron was 
not low  as per daily requirement. It 
w as explained that dietary intakes of 
v itam in  C and vitam in A  were lower 
than RDA and they are responsible for 
absorption and utilization o f  iron. It 
was also reported that only 7 percent 
households fulfill their daily calcium 
requ irem en t . Nutrition survey in 
1975-76  a lso  ind ica ted  de fic ien t 
dietary intake o f calcium. Vitamin 
A  was found to be serverely deficient 
in rural Bangladeshi diet ̂ 2,13. Those 

su rveys  were  conducted  long time 
ago  a n d  w e re  don e  in ru ra l  
Bangladesh. As because v itam in A, 
v itam in  C, iron and ca lc ium  play 
im p o r t a n t  r o le s  in  n u m e ro u s  
biological and biochemical processes, 
the presen t study w as designed to 
ob serve  d ie ta ry  in takes  o f  those 
micronutrients in a small segment 
o f  u rban  app a ren t ly  norm a l 
females and at differen stages o f 
gestation

Materials and Methods
D h aka  U n ive rs ity  fem ale res iden t 
s tu den ts  be long ing  to high soc io ­
econom ic  group were offered an 
op p o r tu n ity  to partic ipa te  in the 
p resen t  s tu dy . S ix ty  a p p a ren t ly  
n o rm a l fem a le  res id en t  s tu den ts

^voluntarily participated. On the other 
hand, 51 females working in garment 
factory  and 52 p regn an t  w om en  
b e long ing  to low  s o c io -e co n o m ic  
group attending the Maternity Health 
Centre for antenatal care were' also 
included in this study. The results 
p re s en te d  here  a re  fo r  th o s e  
p regn an t  w om en  w h o se  d ie ta ry  
history was possible to collect at 12- 
16 w eek s  and 24 -28  w eek s  o f  
gestation and at before delivery, A  
s t a n d a r d  q u e s t i o n n a i r e  w a s  
developed in which daily food intake 
and other related in formation  were 
recorded by direct Interview. D ietary 
histoiy  was recorded on the basis o f  
normal intakes o f  daily food, (recall 
method) Dietary intakes o f  v itam in A, 
v itam in C, iron and ca lc ium  were 
calculated by using nutritive value o f 
Bangladeshi foodstuffs^4.

Results
Mean dietary intakes o f vitamin A  and 
v itam in  C in a p p a ren t ly  n o rm a l 
females and at d if ferent s tages  o f  
gestation are shown in Table 1. The 
intake o f v itam in A  was more than 
double in female res ident students 
than in fem ale workers . How ever, 
both the non-pregnant non-lactating 
(N P N L ) w o m e n  ( r e s id e n t  g i r l  
students and the w ork ing  females) 
were de fic ient in the ir  v itam in  A  
in take  as com p ared  to p re sen t  
Recom m ended  D ieta ry  A l low a n ces  
(RDA) for Bangladeshis. Dietary intake 
o f v itam in A  was increased during  
second trim ester than that o f  first 
trimester and rem ained sam e until 
deliveiy. The intake of V itam in A  was 
extremely low at any t im e during
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Table 1 ; Dietary intakes o f vitamin A and vitamin C in normal stale and during 
pregnancy.
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Subject Vitamin A
intake
(lU/day)

<>/o RDA Vitamin C
intake
(mg/day)

% RDA

Female resident 971±322 39% 48±19 1 60%

student (n=60)

Female workers 475±I3 I 19% 28+10 93%

(n=51)

During pregnancy

(n=52)

at 12-16 weeks 439±224 18% 29+13 97%

at 24-28 weeks 650±230 26% 40+13 133%
Before deliv'er>’ 6.56±2.52 26% 42±1 1 1 40%

Values are mean + SD. Mean age o f subjccLs: resident sUident. 22 yrs.: female workers, 17 yrs.; 
pregnant wom en, 23 yrs. Recommended d ietary allowances (RDA) for Bangladeshi wom en 
according to age and during pregnancy are used from the figures used in calculating data for the 
Nutrition Survey o f  Rural Bangladesh (197,5-76). 1981-82). RDA: Vitam in A. 2500 lU/day for the 
age 22 yrs,. 17 yrs. and during pregnancy: Vitamin C.30 mg/day for the age 22 yrs.. 17 yrs. and 
during pregnancy.

geslatlon. However, vitamin C intake 
was not low in all the groups studied 
as compared to the RDA. The intake 
w as  found highest (48 mg/day) in 
fem a le  res iden t students . At late 
pregnancy vitam in C intake was also 
fo u n d  h ig h e r  than  in the first 
tr 'mester.
Resu lts  o f  m ean  d ietary intakes o f 
iron and ca lc ium  are mentioned in 
T a b le  2. Th e  intake o f  iron was 
a lm ost adequate  com pared to the 
requirement for the females residing 
in University halls. But it was low in 
both norm al female workers and at 
d i f f e r e n t  stag-^s o f  g e s ta t io n .

However, the intake o f iron increased 
from 11.5 m g/day at 12-16 weeks 
o f  gestation to 16,4 m g/day before 
delivery. Calcium intake fulfilled 
the requirement o f  fem ale resident 
students. The intake o f  calcium o f  
female ' w orkers  be long ing  to low- 
socio-econom ic group w as  found 
376 mg/day which was 68 percent 
o f  RDA. At 12-16 weeks o f  gesta­
tion, calcium intake w as very  low 
(280 mg/day), but it increased to 
479 m g/day  at the end o f  the 
gestational period, but still being 26 
p e rcen t  lo w e r  th an  the d a i ly  
requirment.
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Table 2 : Dietary intakes of iron and calcium in normal state and during pregnancy.

Subject Iron
intake
(mg/day)

% RDA Calcium
intake
(mg/day)

% RDA

Female resident
student
(n=60)

Female workers

During pregnancy 
(n=52)

at 12-16 weeks 
at 24-28 weeks 
Before delivery

19.1 + 4.9

14.614.0

11.5±3.4
14.8±4.0
16.414.4

91<

70%

51%
66%
78%

468 +188

376 ±100

2801120
4621147
4791174

104%

68%

43%
71%
74%

Values are mean+SD. Age of different categories o f female subjects are mentioned in 
Table 1. RDA source same as inTable 1. RDA: iron, 21 mg/day for 22 yrs. and 17 yrs. 
old females, and 22.5mg/day for pregnant women; calcium, 450 mg/day for 22 yrs., 
550 mg/day for 17 yrs., and 650 mg/day for pregnant women.

Discussion
Micronutrients play an important role 
in num erous biological and b ioche­
m ic a l  p ro c e s s e s s .  A m o n g  them  
v ita m in  A, v ita m in  C, iron  and 
ca lc iu m  are the m ost im portan t 
m icronu tr ien ts  involved in various 
metabolic processes. Nutrition surv^ey 
o f  rural Bangladesh conducted by the 
In s t i tu te  o f  N u tr it ion  and Food 
Sc ience, D haka  U n ivers ity  during 
1975-76 and 1981-82 revealed that 
am ong the above 4 m icronutrients, 
consumption o f vitamin A, vitamin C 
and ca lc ium  are extremely low in 
rural Bangladeshi diet as compared to 
the ir  daily requirement. Iron intake 
w as  m ore  than  RD A  but h igher 
nu m ber o f  rural Bangladesh is  are 
suffering from anaemia 12,13.

It can be seen from Table 1 that both 
the apparently norma, female groups 
(high and low socio-eco:iomic group)

are extremely deficient in their daily 
in takes  o f  v i ta m in  A. H ow ever ,  
resident students belonging to high 
so c io -econ om ic  g rou p  had  m ore  
vitamin A  intake than that o f  working 
fem ales  be lon g in g  to low  s o c io ­
economic group. During  pregnany, 
the women from low socio-economic 
group also had low er  in take  o f  
vitamin A. The increase in v itam in A  
intake during  second and th ird  
trimester than that o f first tr imester 
was due to the fact that normally in 
the first trimester, pregnant wom en  
eat less food, and later, food Intake 
increases. During 1981-82 nutrition 
surevey o f rural Bangladesh, it w as 
observ^ed that females w ith in  16-19 
years o f  age consum ed v itam in  A  
about 22 percent o f  FiDA, and those 
betw een  20-30 yea rs  o f  age ate 
v itam in  A  30 percent o f  R D A ,  1 2  

A lthou gh  the p resn t  s tu d y  w as

2 2



Sultana et al: Dietary Intake o f Micronutrients

condu cted  on a sm all segm ent o f 
population, it seems that vitam in A  
intake rem ains almost same as was 
fo u n d  d u r in g  1981-82 nu tr it ion  
survey. But, the intakes o f  vitamin C 
were found higher and fulfilled the 
R D A  in all the 3 groups studied as 
co m p ared  to the in takes  o f  the 
respective  g roups  observed during 
the last nutrition survey (1981-82). In 
that survey (1981-82) It was observed 
that on average subjects o f similar age 
g roups  and during pregnancy had 
v itam in C intake 50 percent o f daily
req u irem en t  12 This m ay be due to 
the fact that consumption of vitamin 
C enrich foods such a guava, amlakl 
an d  lem o n  r e c e n t ly  in c reased . 
Peop les  res id ing  in c ities are now 
concious about vitamin C and recently 
they eat those types o f foods in more 
quantities.

In the present study we found that 
r e s id en t  fem a le  s tu d en ts  nearly  
fu lfil led  the ir  daily  requ irem ent of 
i ron  (See Tab le  2). But fem ale  
w o rk e r s  and  p r e gn a n t  w om en  
b e lon g in g  to low soc io -econom ic  
g rou p  w ere  de f ic ien t  in d ie tary  
in tak es  o f  iron  as com pared  to 
present RDA. It w as observed that 
w om en  from  low  soc io -econom ic  
group usually  do not eat iron rich 
foodstuffs. Nutrition survey o f  rural 
Bangladesh (1981-82) revealed that 
rura l w om en  o f  s im ilar age groups 
and  du r in g  p regn ancy  were not 
d e f ic ien t  in term s o f  their  da ily  
requirement o f  iron. However, mean 
dietary intake of calcium was found 
h igher in the present study than 
those found during 1981-82 nutrition

survey for s im ilar  age g roups  and 
during pregnancy. In the presen t 
study it was observed that fem ales 
residing in halls fulfilled their dally 
requ irm en t, bu t fem a le  w o rk e rs  
co n su m e 68 p e r c e n t  o f  t h e i r  
requirment. Th is  is due to the fact 
that resident female students drink 
milk almost everyday. Again, as the 
gestational period progressed daily 
calcium intake increased  from  43 
percent to 74 percent o f  the RDA. On 
average pregnant women- o f  rura l 
B a n g la d e sh  (1 9 8 1 -8 2  n u t r i t io n  
survey) fulfilled 50 percnet o f their 
daily requirement. ON thing must be 
mentioned that in the nutrition survey 
report  on ly  p regn an t  w om en  is 
mentioned. In the present study we 
m e n t io n e d  v a lu e s  at d i f fe r e n t  
trimesters. It Is known that in the 
first trimester food Intake is usually 
low  w h ich  g rad u a lly  Increase as 
gestational period progresses.

A lthough  the presen t s tudy  w as  
conducted on small segment o f  city 
population engaged in different types 
o f works and at d ifferent stages o f 
pregnancy, so far we know  this type 
o f results were not reported earlier. 
From the present results we can have 
idea about the present situation of 
v itam in  A, v itam in  C, iron  and 
calcium intakes o f  wom en o f similar 
age and so c io -e co n o m ic  g rou p s  
residing in Dhaka cities.

Finally, we want to mention here that 
the intakes o f  such micronutrients o f 
the subjects studied were compared 
with the RDA o f  s im ila r  age and 
during pregnancy used in both 1975- 
76 and 1981-82 nutrit ion  surveys.

23



Bangladesh j. Nutr. Vol. 4, No. 1 Dec. 1990

The dally  requirment chart prepared 
fo r  Bangladeshi population o f differ­
ent age and sex groups is outdated. 
T h e  R D A  fo r  the p o p u la t ion  o f  
d ifferent countries is be ing changed 
t im e to time on the basis o f  the 
report  for recom m endations o f  jo in t  
FAO /W H O  Consultation Group. In 
the latest report o f  jo in t  FAO/W HO 
E x p e r t  C o n s u lta t io n  (1988 ), the 
r e c o m m e n d e d  d a i ly  in ta k e s  o f  
v i ta m in  A  and v itam in  B j ^  were

m en t ion ed  lesse r  than  the report 
pub lished  in 1967^^. For example, 
th e  R D A  fo r  v i t a m in  A  w as  
750/ug/day for adult females in 1967 
report w h ich  w as suggested  to be 
500/ug/day in 1988 report, similarly, 
R D A  for v itam in  B 1 2  w as sugested

1/ug/day in 1988 report as compared 
to 2 ug/day  in 1970 report. The 
r e q u i r e m e n t  o f  i r o n  w e s t i l l  
e x p r e s s e d  as m g  o f  i r o n  
required/day for different age groups. 
In m an y  countries, the requirement 
is expressed as mg absorbed iron/day. 
S im ila r  is the case o f  calories and 
m a c ro n u tr ien t  requ irem en ts . The 
requ irem ent o f  calories we used for 
comparing the daily intake of calories 
o f  Bangladesh i rural population in 
d i f fe ren t  n u tr i t ion  su rveys  are 
a c tu a l ly  h igh e r  th an  the actua l 
r e q u i r e m e n t .  R e c e n t l y ,  w e  
m en t io n e d  it e lsew here . So, we 
th ink  the requ irem ents  o f  var ious 
nu tr ien ts  and calories for different 
age and sex groups o f  Bangladeshi 
population should be reviewed. After 
com pletion  o f  such chart we will be 
a b le  to kn ow  w h e th e r  we are 
d e f ic ie n t  or ta k in g  any  excess  
nutrients through our diet and only 
then necessary steps can be taken to 
solve the nutritioncil prob ’ems.

Summary
Dietary intakes o f v itam in  A, v itam in 
C, iron and calcium were, estimated 
in small segm ent o f  u rban norm al 
wom en  and at d if fe ren t s tages  o f 
gestation. Vitamin A  intake was found 
double in Dhaka Univers ity  resident 
female s tudents be long ing  to high 
socio-economic group than  that o f  
fem ale w orkers  b e lon g in g  to low  
socio-economic group. The intake of 
v itam in A  was also h igher  at late 
pregnancy as compared to the intake 
at 12-16 w e e k s  o f  g e s ta t io n .  
However, in all the cases  m ean  
dietary in takes o f  v itam in  A  were 
extremely low as com pared  to the 
p resen t  R D A  fo r  B a n g la d e sh is .  
Vitamin C intake fullilled the require­
ment o f  all the categories o f  subjects 
studied. But d ietary intake o f  iron 
fulfilled 91 percent o f  the requ ire ­
m ent o f  res ident fem ale students . 
Fem a les  be lon g in g  to low  s o c io ­
econom ic  group  w h eth er  in n o n ­
pregnant state (female workers ) or 
d u r in g  p r e g n a n c y  w e r e  fo u n d  
deficient in their daily intakes o f  iron 
as compared to present RDA. Similar 
trend was also observed in the case o f  
m ean  d ie ta ry  in take o f  ca lc ium . 
Am ong the sub jects  s tud ied  on ly  
female resident students had normal 
intake o f  ca lc ium , others did not 
fu l f i l l  th e ir  d a i ly  r e q u i r e m e n t  
according to present RDA. However, 
as gestational period progressed both 
iron and calcium intakes increased 
as compared to the intake observed 
at first trimester.
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